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I. In the wonderful Structure | various Effects upon Ani 
of Animal Bodies, and in] mal and Vegetable Bo- | 
particular, M AN. dies, And, 

II. In the no leſs wonderful || III. In the moſt amazing 
and wiſe Formation of the |] Structure of the Heavens, 
ELEMENTS, and' their with all its Furniture, 


|. For the Conviction of ATHEISTS and INFIDE bs: # 5 
„„ 5.3 


Throughout which, all the late Diſcoveries in n Anatomy, } 


moſt copiouſly handled *. that Learned Mathematician 
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Moſt HoxouAABLER 


{The Lord PARKER, 


Lord Hig h- Chancellor of 
Great-Britain) &c. 


. 


00 gave an Intruder 

TROY ſo kind a Reception at 
his firſt Addreſs, that 
he is delighted with a 
Pretence to make you 


ja ic cond. 

My firſt Attempt was to preſent 
Y Your Lordſhip, with imperfect Co- 
2 pies, after my Manner, of the Ori- 
Tel of ſeveral famous French Phi- 
* Now Earl of Macclesfield. 


SR  loſophers, 


| 1j The Deduation. * 
lo ſophers, drawn by one of the beſt 

Hands, that of the moſt Ingenious 

Fontenelle: than whom Sir Godfrey © 
Kneller, our Britiſh Apelles, can 

hardly give an Object a more agree- 4 

able Likeneſs. F 

Now, my Lord, I am going to 

| entertain You with a Picture of ano- 
| ther kind, drawn by an honeſt plain 
| Dutch Philoſopher : : viz. a Sketch 
| of Divine Wiſdom and Providence, | 
| _ diſplayed in the Works of the Crea- © 
tion; whoſe Maſterly Strokes affet i 
ö the Mind with a due Admiration for 
| the Original, which he has ſo well 
copied. ba 
"Fas T reatiſe of Philoſophy the 1 
ö Author calls The Right Uſe of tbe 
Contemplation of the World, &c. 

3 Through the Whole of which there 2 
| runs ſuchaStrain of unaffected Pie 
| ty, that I doubt not but his good 
Igntentions (even though he had not 
| - executed them ſo well as he has 
| done) 


P 


Jp 
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The Dedication. ii 
Lane muſt have already procured 
# him the inward Satisfaction of that 
Glorious Promiſe made to the Father 


f the Faithful, and, through him, 
to all Believers / will be thy Shield, 


| Y 2nd exceeding great Reward. 


Mx LoR p, I beg leave to call 
the Learned Phyfician, who is my 
autber the Dutch RA X Or DE R- 
HA M, becauſe, like thoſe two Eng- 


5 
{4 + F hiloſophers, he has ſo well 


proved the Wiſdom, Power, and 


7 Goodneſs of Go p by the ſtrongeſt 
Arguments, Obſervations on Fad, a 
f and Demonſtrations drawn from Ex- 
; Lennart It were to be wiſhed, 


that he had applied the Texts of 
Scripture, which he quotes, as pro- 
18 as he has done his Philoſophi- 
cal Confiderations: But ſince he has 
not ſo well ſucceeded in what may 
I be called his Divinity, I have left 
> ſeveral of the Texts out of this 


JT ranſlation ; but have retrenched 


2 3 6 none 


whom it may be pronounced, that 1 


my Author's, 1 have i in this follow- 4 


IV The Dedication. 3 
none of his Gloſſes upon the par- 
ticular Texts by him quoted, nor 
any of his Glorious Tautologies, in 
which he does ſo often call upon 
Aiheiſts and In fadels ; ; excepting # 
where his Comment is wrong, or 
the Repetitions are too tedious, and, 
1 hope, unneceſſary, even for con- 
vincing of thoſe unhappy Men to 
whom he addreſſes himſelf ; of 


if they ſtill perſiſt in the Denial of 
a Gov, after ſo many irrefragable 
Arguments, drawn from the won- 7 


derful Structure of Humane Bodies, 

1 

and all the other Glorious Works in 
the Univerſe, Gop will then Har- 


den their Hearts, and, like the Pha- 
riſees, they will not be pe __ | 1 
though one roſe from the Dead. q 
How RVE R, my Lo R D, that 
may not be thought to have acted 
raſhly in leaving out any thing of 


ed 


: The Dedication. V 
ed the Advice of ſeveral of my learn- 
ed Friends, both Philoſophers and 


Divines (to whom I communicated 


ſome of theſe Sheets in MS.) and 
if I only ſaid that your Lordſhip ap- 
proved of this deſigned Omiſſion, the 

3 World would be allure that I had 


= conſulted a Philoſopher and a Di- 


vine: For as the Royal Soczery well 


know how Eminent your Lordſhip 
s in the firſt of theſe Qualifications; 
ſo many of the Clergy know, that a 
very able Prelate (now with G0 p) 
and one mighty in Scripture-Learn- 
ing, has openly profeſſed, that zhe 


Lord PARKER is one of the great. 
= e/7 Dromes in England, : 
AN p here, my LoRD, it may 
not be amils to ſuggeſt to You, how 
great a Trouble have met with, in 
teaching my Author to ſpeak Eng- 

lib; who by his affecting to expreſs 
all his Technical Words or Terms of 
Art in his pure vernacular Tongue, 
3 a4 {auch 
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ſuch as, for Inſtance, the Veins, Ar- 
teries, Muſcles, Fibres, Nerves, © 
and a thouſand other Anatomical, 
Phyſical, and even Mathematical 
Words too, has made me take Pains 
; unknown to my indolent Temper | 4 
| through the whole Courſe of my 


— —— —— 
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| Life till now; for I have not von Y 
| able to procure any Helpin this caſe, 1 


| neither from the Living nor the 
| Dead. Indeed the Tables and Fi- 
| gures of my Author (which are ve- 
| ry curious, and taken from the moſt 7 
| valuable Anatomiſts and Philoſo- | ” 
phers) have been of good uſe to me, 
where there are proper References; I 
* but thoſe were the only Aſſiſtances I. 
* could procure here in England ; ſo 
i that for the reſt, I ſhould have been 
1 forced to gueſs at their Meaning 'if 
= mylearned Friend Mr. 'Serraveſande, | 2 
It Profeſſor of Mathematics and Ex- © 
i} _ perimental Philoſophy at Leyden, | 
1 had not kindly interpreted to me 
thoſe 0 


1 The Dedication, vij 
Lthoſe I could not unriddle: for there 
js no more Analogy between my Au- 
thor's Terms and the Latin or Greek 
commonluy uſed by all other Philoſo- 
phers, than there is between them 
and Hebrem or Arabic. My LoD, 
I don't ſay this to praiſe myſelf or 
blame my Author (who is rather to be 

commended for keeping up the Dig- 

nityof our Siſter-Tongue, Daughter 
of the Teutonic, and Grand-daughter 
of the Gothic, the common Spring 


olf all the Weſtern Languages of Eu- 
= rope, from North almoſt to South; 
and indeed we ourſelves are not to be 
> juſtified in loſing and obſoleting fo 
= 1 f our moſt ſignificant Anglo- 
many of our moſt ſignificant Anglo 
Saxon Words and Phraſes, as has 


been well obſerved before me by 
the learned Mr. Baron Forteſcue*) 


* Late one of the Juſtices of the King's Bench. 
In his Ingenious Remarks upon the Lord Chancel- 
lor Forteſcue's Book, intituled, The Difference be- 
tween an abſolute and limited Monarchy. Lond. 


Printed for E. Parker, 1714. ſince reprinted with 
Additions, 


0 


but 
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to leflen my own Fault, and more 
eaſily to obtain your Lordſhip's 
Pardon, if the Difficulty of explain- 


ing thoſe Terms has made me com- 


mit any Blunders. 

I cannot conclude, my Lo R p, 
without endeayouring to prevent 
your Lordſhip in Favour of my 
Author, on account of one good 


Quality ; which for being ſo rare 


and uncommon to moſt Writers, 
makes ,it appear the more lovely 
and charming in my Eyes: It is, 


that although he paſſionately endea- 


vours throughout his whole Work 


(and repeats it ſo often, almoſt in 
every Section) to magnify the Wil- 


dom and Goodneſs of Go p, and 


to point out his Great Ends and 
Purpoſes in all the Works of thjge 
Creation; yet he is ſuch an Enemy 
to Pious Frauds, and to the ſup- 
porting any of the Divine Attri- 


butes above- mentioned, by wrong, 
I 3 or 


— MENS: FE 
244 r 


4 The Dedication. ix 
or even doubtful and precarious Ar- 
| * ee that he uſes none in con- 
fluting the Atheiſt and Sceptic, but 
ſuch as will bear even Mathemati- 
cal Demonſtration: This has made 
hhauim a little too ſtrict, it may be, in 
7 placing under the Claſs of Thing 8 
ZZ unknown, the Motion of the Earth, 
and the Teſt of the Planets about 
the Sun, as that great Philoſopher, 
Dr. Clarke, was pleaſed to obſerve, 
when I communicated to him the 
Contents of this Work; That he 
could not but wonder. extreamly, | 
= that in ihe 29th Contemplation, the 
Molion of the Earth ſhould be pla- 
ced among Uncertaintics, after that 
the Parallax of the Annual Moli- 
ven is ſo notoriouſly apparent in the 
= Phenomena of Comets, &c. 
Bur !] forget, my Lo R p, that 
lam waſting thoſe precious Minutes 
which your Lordſhip employs ſo 
— uſefully in the Service of your King 
Y | and 
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and Country 


That you may lon 
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employ them ſo, is the ſincere and 


hearty Wiſh of, 


Tour Lordfbig's 


J. CHAMBERLAYNE. 
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JonunN CHAMBERLAYNE, Eſq; 
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* Relating to the following Treatiſe. 


HAVE read your Tranſlation of 
Dr. Nieuwentyt's excellent Trea- 
tiſe, and highly approve your 
Deſign of Publiſhing it, as it will 
4 be of great Service to Religion and Philo. 
# /ophy. * 


LIT ITY E p * ** 
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A Letter from Mr. Deſaguliers 
"Tax Doctor's Reaſon that he gives for 


writing his Book in. Dutch (namely, that a 


great many Atheiſtical Books having been 


written in that Language, he choſe to con- 
fate the Oppoſers of a Providence in the 7 


fame) will be as powerful a Motive for the 
tranſlating it into Engliſh ; fince we have 
not been behind-hand with our Neighbours 
in publiſhing the impious Conceptions and 
blaſphemous Railery of our Scoffers at Reli- 
gion. If ſuch of them as had been able, had 


publiſhed their crude Notions in any of the 


learned Languages, their Books would have 


needed no Anſwer, their Readers would 
have deſpiſed them : But their Proſelytes 


are gained among the Weak and Ignorant, 


or ſuch conceited Debauchees as are glad to 


be jupplied with Means of defending their 


 Immoralities, by attacking Religion with a 
Show of Wit and Argument. 


Wurx an Atheiſt has the Impudence to 
call himſelf a PuILOSOPYHER, ſome well- 
meaning Perſons that have not much looked 

into Nature, arc apt to be prejudiced againſt 


the Study of it; as if the Philoſophy and 


vain Deceit, againſt which the Apoſtle has 


warned 


Ne 1 
5 ; 


40 John Chamberlayne, Eſq; 
warned us, had been the Contemplation of 
be Works of the Creation : Whereas it was 
only the Sophiſtry of the Schools, contrived 
0 to diſguiſe Error, and defend the Syſtem of 
the ſuperſtitious Heathen Divinity. I 
3 He that reads Niewentyt, will eaſily on 
that a Philoſopher cannot be an Atheiſt; and 
it it were true, that a Smattering in Phyſics 
9 | will give a proud Man a Tincture of Atheiſin, 
a deep Search into Nature will certainly bring 
him back to a Religious Senſe of Go p's Wiſ⸗ 
F dom and Providence. | 
; 4 THroucH we have lately had ſeveral very 
* be le Books upon this Subject, this will not 
be leſs acceptable, becauſe it contains ſeveral 
1 Obſervations and Experiments, which 
are altogether new, as is alſo his Manner 
ö | of treating the moſt common Phenomena ; 
23 from which he deduces admirable Conſe- 
© quences in Fayour of a Religious Life. And 
# I think I may ſay this for the Tranſlation, 
4 that it will perhaps do more Good than the 
13 becauſe in giving us all his Argu- 
Z ments for Natural Religion, you have omit- 
red thoſe which his too eager Zeal made him 
alle draw from the Modern Philoſophy for 
SS Revealed 


A Letter from, &c. 
Revealed Religion ; the Weakneſs of which 
latter might give thoſe Free-thinkers Occa- 
fion to triumph, who would be ſtruck damb 
at Convictions from the former. If I can 1 
be of any Service in helping you to look over 
the Sheets, you may readily command. 


SIR. 
Tour moſt Humble 


Aud obedient Servant, 


Chaunel-Row, 
MWeſtminſter, 
Feb. 2. 716. 
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TOTHE - 
rg HE Deſign of writing theſe Contem- 
7G = 17 6 Plations, is to convince Atheiſts of the 
$2] 2) Wiſdom, Power and Goodneſs of 
cov, the Maker and Ruler of all 
Things, and Iufidels (who indeed ac- 
rowledge a Gop, but reject the Authority of 
he Holy Writings) that bo Scriptures are of a 
ore than humane Original; and ſo to repreſent 
0 both of them THE RTGHT USE OF THE 
EC ONTEMPLATION OF THE WORLD. 
The Methods we have made uſe of to prove 
he ſame, are only taken from the modern Obſerva- 
ions, and provable Diſcoveries in Natural Philoſo- 
by, without laying down any bare Hypotheſes ; 
ince in the Things of natural Knowledge we have 
o farther Foundation for Arguments than we can 
droduce Experiments: Upon which you may con- 
ult the Writings and Plans of the Royal Academies 
ind Societies, and of the moſt famous Mathe mati- 
$1295 among them. 
The Reaſon why 1 have not made uſe of the 
erapbyſicks,&c. will appear in the Preface, Sect. 27. 
While I was writing this, the Arch-Biſhop of 
ambray's Book fell into my Hands; and while 1 
as Compoſing the Preface I met likewiſe with 


Ir. Ray's Book, tranſlated into French, and was 
ei. . E more- 
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moreover informed (though I don't underſtand the 
Language) that Mr, Derham had publiſhed ano- 
ther Book in Engliſh, wherein he largely proves 
the Being of a Go p upon the ſame Foundation, 
It was very agreeable to me, to ſee and obſerve, 
that this Way of Proof, which I have alway; 
eſteemed the ſtrongeſt, was likewiſe embraced by 
ſuch great Men; in which, after all that is writ 
upon it, there {till remains abundance of Matter 
to convince the unfortunate Philoſophers of the 
Perfections of their great Creator; and there will 
ſtill remain enough to lateſt Poſterity, 

The Manner of proving the Divinity of the Hoh 
Scripture from natural Phanomena or Appearances, 
which we here ſet before you, has not, that! 
| know, been ever done before in ſuch a Method. 
I hope, however, that the ſame may be of Uſe 
both to the Atheiſt and Infidel, becauſe both thokfi 
are wont chiefly to exerciſe themſelves in the Study 
and Knowledge of Nature. 

The general Method of convincing both of 
them, 1s more largely repreſented in the following 
Preface, Sect. xxix, XXX and xxxi. 5 
I write in the Low-Datch Tongue, to the End 

that I may be more uſeful to my own Country- 
men ; and eſpecially, becauſe that 'Tongue has 
been often abuſed in „ and diſperſing 
Atheiſtical Books. 

The Order we follow can in ſome 1 be 
learned from the Heads or Contents of this Work; 
though I have not confined my ſelf very ſtrictly to 
that which has been purſued by many others upon 

the ſame Subject. 

Thoſe who will read this Work as an Experi- 
mental Account of the Knowledge of Nature, muſt 
not be offended at what we call the Convictions, 
which they frequently meet with, becauſe our} 
| Deſign was not to write a Body of Phy/{icks only, 

but 
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but to bring the Erroneous into the right Way; 
and by turning their Thoughts, after this Manner, 
to the Knowledge of Nature, to lead them on to 
the true Notions of the Deity. | 
The able Mathematicians may perhaps. think, 
that I ought to have propoſed the Experimental 
WDemonſtrations, for Inſtance, of the Power of the 
E.7Mn/cles, and of the Hydroſtatical Laws in Fluids, 
W&:c. in a more Mathematical Manner, or elſe barely 
related them without any farther Proofs, and 
ſo to have made the ſame Concluſions, with- 
out ſo much Trouble, and ſo many Figures: But 
they muſt be pleaſed to know, that I have de- 
duced thoſe Demonſtrations as far as it was poſ- 
ſible for me, by Experiments only, and not as the 
Mathematicians are uſed to do from Eſtabliſhed 
Laws of Nature, to the End that I might be the 
better underſtood by ſuch as know little or nothing 
Jof the Mathematicks. I was indeed at firſt of a 
different Opinion, and had already prepared the 
whole Work without any Figures, and without 
Proofs, the Grounds of which were nevertheleſs 
very obvious to Mathematicians. But foraſmuch 
das a certain learned Gentleman, and after him ſeve- 
ral others objected, that if I did proceed in ſuch 
a Method, many would think that what I ſhould 
advance in ſome Caſes, was more incredible than 
true; and that in ſuch great Matters one ought to 
e bring at leaſt as much Proof as would be neceſſary 
to confirm the Truth of one's Poſitions : I have 
o therefore choſen to go on in that Way. This has 
n likewiſe been the Reaſon why this Work, which I 
was forced to enlarge and alter in every Part al- 
„ molt, has ſeen the Light ſeveral Years later than 
tit ought to have done, eſpecially ſince my other 
, Affairs have continually obſtructed the ſame. 
They who upon good Grounds do acknowledge 
„4280p, and the Divine Origin of the holy Scrip- 
it EAR C 2 rure 3, 


wiſe, I hope, be confirmed in thoſe Truths againſt 


occur in ſome Particulars, as whether there is nol 
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tures, will here find ſufficient Proofs of theirl 
Confeſſion ; and thoſe who are weaker, may like. 


any 'Temptations. 

But before I conclude this Addreſs to my Rex ; 
der, I muſt entreat thoſe unhappy Philo/ophers,\if 
thoſe wavering and doubtful Perſons, thoſe Infidel: 
and much to be lamented ſtrong Minds, for whonl 4 
this Work is cbiefly calculated, that they would 
come prepared to conſider the ſame, not ſo much 
with an acute, as with a ſerious Judgment, and 
decent Reſpect for ſo momentous an Enquiry ; and 
not ſo much to obſerve what Difficulties may 


1 


ſomething in ſuch a Number of Things as my 
ſerve to convince them of the Perfections of their 
Maker, and of the Authority of his Word. If 
they proceed in the firſt Way, the ſtrongeſt ProckiWþ 
will be of no Uſe to them; but if they fall into: 
the latter, one ſingle Fact weighed by a Mind ing 
earneſt, and diſpoſed to learn, may, by G0 
Bleſſing, convince them of their Error s. 

The Thetical Way, which is only made uſe offi 
here for their Conviction, muſt not appear imper- 43 
fect to them, as if it did not ſufficiently confute 
their Sentiments ; but let them compare it with 
their own Poſitions, and judge themſelves, whe-· t 


ther a Proof deduced from certain and actual EV. 


periments, which is the Caſe here, ought not to: 
be more convincing, than that which is ground-Wh 
ed upon naked Ideas; which, without any aCtual 
Experience to ſupport them, are arbitrarily ad. 
vanced for Notions of 'Things really exiſting ; and 
that their Philoſophy is only built upon this latter 
Foundation, they themſelves muſt know. Accord-| 
ingly, the ſophiſtical Arguments of thoſe Atheiſts, 
and the not only falſe, but horrible Conſequences 
flowing from their Opinions, have been already i 
fully | 


MT ontemplations, in whic 
ion of the Reader, I may have been miſtaken, 
nd have not rightly repreſented the Properties of 
Ihe natural Phenomena, let him paſs it over, 
Nice he will not be able to ſay the ſame of all 
he reſt ; and in caſe he allow one ſingle Proof to 
Wc ſtrong enough among ſo many as are here 
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ully expoſed by divers eminent Perſons, to whoſe 

ritings we refer you. 
If there ſhould be any thing among all theſe 
b, according to the Opi- 


drought together, or of thoſe whereof the farther 
ontemplation of the World may yet ſuggeſt a much 


Wreater Number to him, that alone will be power- 


ul enough to convince any Man that argues ra- 
ionally, of the Being of a Gop, and of. the great 


WOrigin of his Word; fince one Demonſtration 
Proves as ſtrongly as ſeveral, though more do 


trengthen the Conviction. 
Neither let the Quotations of Scripture-Texts, 


in theſe Diſcourſes, make you reject the whole 
Work without reading it, as many are uſed to do 


ben they meet with them in any Books, ſince 


be Divinity thereof is not here ſuppoſed, but 
proved; and that ſome of them ſerve to ſnew the 


/i{dom and deep Knowledge in Nature of him 


What inſpired them; and others, to convince you 
that no Man, though never ſo underitanding, nor 
Wany Impoſtor, though ever ſo cunning, either for 


political Reaſons, or otherwiſe, was capable to pro- 


aduce in thoſe Times ſuch Things as we find written 
therein; from whence you may eaſily conclude 
who has been the Author of them. 

= Let not the Atheifts and Unbelievers conceive a 
Prejudice againſt this Work, ſince they may learn 


not only from the Title, but from thoſe ſincere 
Aſſurances we hereby give them, that we did not 
write it out of the leaſt Hate or Contempt of 
them, but from a hearty Sorrow for their miſe- 
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rable Condition, and only in order to their Con. 
verſion ; for which reaſon I have commonly made} 
them themſelves the Judges of the moſt part of 
my Concluſions : I therefore only intreat them that 
they would paſs their Judgment upon what is her: 
ſubmitted to it, without that deplorable Reſolu 
tion taken up by many of thoſe who call them. 
ſelves Strong-Minds, or Free-Thinkers, not to a0 
knowledge the Being of a G op. | 
One of theſe Poſitions muſt be irrefragably true 
(it being impoſſible to lay down a Third) either 
that, according to their Opinion, all Things in the 
World are governed by Chance, and by neceſſary 
Laws, without the Intervention of an intelligent 
Being, and that the Chriſtian Bible is compoſed by 
Cheats and Impoſtors, who had no other View buf 
their own Advantage; or elſe, that the Holy Scrip- 
tures are given by a Gos that Goverizs the Worli 
and who will require an Account from tho} 
Creatures whom he has endued with Reaſon, how} 
they have uſed the ſame. Let them therefore con. 
ſider how much it imports them not to be miſtaken in 
thoſe Things whereon their eterual Welfare or Mi. 
{ery depends; and let them judge whether it be nit 
41 leaſt as true, that they and the World are mad 
by a wiſe God, as that a Clock, or any other inge- 
nious Piece of Workmanſhip, does prove the Skill if 
the Maker. Upon all which, if they ſeriouſly con- 
template, they will tremble at their own Notions:| 
And ſince it is a Matter of Fact, and not a meer 
Speculation that is in queſtion, and ought to be 
examined, whether it be not neceſſary to enquire | 
into the Things themſelves, without relying upon 
naked and atheiſtical Notions ; *tis for this End} 
theſe Contemplations are written. May the Al- 
mighty Gop, who alone can over-rule our Minds 
and Thoughts, enforce theſe and other Proofs, in 
which the whole World abounds! N 
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8 SECTION I. The true Difference between Atheiſts, 
and thoſe that fear CE OD. 


T is hardly credible, that there were 
ever any Men, who had not quite 
loſt their Underſtanding, ſo fooliſh 
and unreaſonable as to deny an eter- 
_ nal and ſelf-exiftent Being, and to 
maintain that there has been a perfect State of 
Tnauity, or Notbingneſs, in which there were nei- 
ther Creator or Creatures; for even the moſt fa- 
mous among the Antients, and Spinoſa himſelf 
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| among the Moderns, though they may juſtly be 
ranked with the Atheiſts, have yet acknowledged 
an Eternal Being. „ 
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'The re Difference therefore between Atheiſts 
and thole who confeſs and fear a G on, is not whe. 
ther there be ſuch a Being, which from all Erer. 
nity has ſubſiſted by himſelf (for that is owned 1 

by them all, at leaſt” by all that I have ever heard * 
of) but whether this Eternal Being is alſo =o 
Powerful, and Merciful ; and whether He has made 
all Things according to his own Pleaſure, for cer. 
rain Ends and Purpoſes, and does continually dil 

rect and govern the ſame. 

It is true indeed, that thoſe miſerable Wretches 
find themſelves obliged, in ſome Manner, to con- 
feſs his Power, were it only from their daily ob- 
ſerving, with their own Eyes, what great Bodies 
are moved in the Heavens with an e 
Swiftneſs; and perhaps alſo, they might own 
his Goodneſs and Mercy, if we allow them to ex- 
plain it in their own Senſe, and to aſcribe the 
Coodneſs of this Being only to the happy Qua- : 
i:ties of 'Things, making uſe therein of their own | 
Underſtanding, by which they think they are able 1 
to convert moſt Things that occur to them in} 
the World to their own Advantage, and to ren- # 
der them ſubſervient to their own Neceſſities 
and Pleaſures : But with great Difficulty will | 

they allow, upon their Principles, that this Eter- 
nal Being, is #7/e, and orders all things accord- | 
ing to his own good Pleaſure ; becauſe ſuch a 
Conceſſion would be entirely inconſiſtent and con- I 
1 as well to a meer Chance as to all the 
1knows Lows of Nature and Neceſſity. This is 

ili che only Foundation of their continual Un- 

calineſs and Terror; ſince if this Being is Wiſe, 195 
and knous that they endeavour blaſphemouſly to 
rob him of his Attributes and Perfections, they 


may cafily conclude what will be their Reward 
wereafter. 


oa dit. e e a 


, e i 
That this was likewiſe the old Queſtion in for- 
mer Ages, may be inferred from the Writings of 
Cicero about it; where the Diſputations of tlie 
Philoſophers, by him introduced, do not ſo much 


turn upon the Eæiſtence of a G ov (meaning thereby 


ſuch an Eternal Being) as concerning e Nature 


c the Gods. It may therefore ſeem ſtrange, per- 


haps, to thoſe who from their Youth upwards 
have been ſo happy as always to acknowledge and 
reverence Gop for their Almighty Lord, Maker, 
and Preſerver, out of a Conviction of his adorable 
Perfections, to hear that there can be found a Set 
of Men, who owning an Eternal Being, or the 
Exiſtence of a GO p, do nevertheleſs conſider him 
as deprived, or diveſted of the above-mentioned 
Attributes: And yet that both the former and 
latter 'Times have ſwarmed with ſuch deplorable 
Genius's, is too well known to fill this Book with 
the Relations of them. We ſhall therefore ſatisfy 
ourſelves with acquainting the Reader, that the 


1 following Coutemplations are expreſly calculated to 


bring theſe unfortunate Men, if it be poſſible, to 
better Thoughts. ng 


SECT IL. In order to bring Atheiſts to Reaſon, it is 
neceſſary to enquire into the Canſes and Remedies 
of Atheiſm, os 


Tur we may therefore take the true Me- 


IE thods to arrive at this great End, it ſeems neceſ- 


ſary in the firſt Place, ſeriouſly to enquire what 


are the real Cauſes that many fall into ſuch de- 
plorable and irregular Opinions concerning this 


& Tremendous and Eternal Being; and when we 
have come at the Knowledge thereof, to find pro- 
per Remedies to prevent the ſame. 

But the Reader is deſired to take Notice, that 
we do not intend to treat of this Matter in its 
= utmoſt 
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utmoſt Extent ; we ſhall ſatisfy ourſelves only to 
collect ſuch of the Cauſes of modern Atheiſm, 
which we have experimentally obſerved to prevail 
over the Minds of theſe Impious Diſputers, and | 
from thence ſuggeſt ſuch Means, as the ſame Ex- 7 f 


perience has taught us to apply with good Succeſs 
againſt this deplorable Evil. 


Seer, III. The Arft Cauſe is Inordinate Self. Fs 
Love. ee 


Tux firſt Cauſe therefore, and which moſtiy 
prevails in the Nature of Men, is uſually the 4 
Paſſion of too extenſive an inordinate Self- Love. 

From hence only it is that Men deſire to gra- N 
tify their Inclinations, and to be in Subjection to 

no body; and if they cannot be exempted alto- * 
gether from the latter, they would have it be no : 
other kind of Subjection than what is agreeable M 
to their Carnal Appetites. Wherefore, hearing 
that there is a G o p, and that he is Juſt and 484 F 

and will be obeyed by them in all Things, and] 
will certainly puniſh thoſe his Creatures that re- 7 
fuſe to acknowledge his Power, they arch 
wiſh to be entirely freed from it. 

This induces them to turn a deaf Ear cowards 

all the Convictions of ſuch a Being; and foraſ- 
much as their Conſciences, in ſpight of all their 
Endeavours, will not ſuffer them to be eaſy, they wy 
are continually ſeeking out for Arguments, where- 
by they may perſwade themſelves of the contrary ; | N 
and ſo ſtifle the dreadful Remorſes of ſuch their 
reſiſting Conſciences. For theſe Reaſons did the | 
blind Heathens aſcribe to their Gods, Poſſi ons and 
Inclinations like thoſe which they felt in them- C 
ſelves; pretending that thoſe Gods delighted in : 
Drunkenneſs, Fornication, Adultery, and other ir- 
regular Aﬀections. - 1 

10 
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To look for no farther Proof of what has been 


advanced, let every Man who has been ſo unhap- 
| 8 py as to hunt for Arguments to darken and blot 


"OF out of his Mind the Knowledge of the Per- 


fections of his Creator, retire into himſelf, and 
examine, whether if that which is received by 
Z Chriſtians for the Word of Gop, and in which 


his Will is contained, ſhould allow him to aban- 
don himſelf to all his Inclinations in this Life, 
and ſhould promiſe him the Enjoyment of the 
like Pleaſures through all Eternity, he would not 

endeavour with as much Zeal and Diligence to 
find out Reaſons whereby to convince himſelf, 
and every Man beſides, that there is a Gop, and 


that the Bible is his revealed Word, as he now 


attempts to make himſelf and others believe that 
the ſame is falſe. There is, however, an innate 
Deſire in every Man to become happy: Does he 


expect to find this in the Knowledge of a Gop? 


then will he extend his Deſires that way:; But 
= perceiving, that by the Acknowledgment of a 
Supreme Holy Being, he would conſequently be 
obliged to renounce his ſinful Pleaſures, he will 


WE with that there was no ſuch thing as ſuch a Gop; 


though he dares not own the ſame, leſt he ſhould 
be found out by others for what he really is, a 


- miſerable Arbeit, 


I appeal for the Truth of what I have here 
ſaid to thoſe Men who have ever lived in theſe 
ſad Doubts and Uncertainties, and in the mean 


time followed their Paſſions as far as they could, 


without incurring the Puniſhment of the Tem- 


* poral Magiſtrate, and without Prejudice of their 
good Name or Eſtate, but have at laſt attained 
do a better Mind. It is not neceſſary to produce 


Examples of thoſe who after their Converſion 
have openly avowed the ſame, though 1 could ea- 
VV e 
5 | | SECT; 
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Sr. IV. The Means to prevent this inordinate 
Self-Love. 


Now ſince this whole Miſtake is nothing elſe 


but a Paſſion that hurries them away without the 

leaſt Foundation or Shadow of Reaſon, many off 
8 > 1 *. 7 3 

this kind of At heiſts are reduced to the right Way, 


when Gop (who in all theſe Caſes muſt be ac- 
knowledged to be the firſt Cauſe) ſhall pleaſe to 
ſanctify the Means that are uſed thereto; which, 
| beſides the Increaſe of Years, that often calms the 
impetuous Paſſions of Youth, do likewiſe ſome- 
times conſiſt herein, to wit, that they be brought 
to a right and ſerious Conſideration of the Viſdom 
Power and Goodneſs of Gop, which undeniably | 
manifeſt themſelves in the Contemplation of the 
Ii/orld, and the Government of all Things in a 
multifarious Manner, to ſuch as are not reſolved 
to remain wilfully Blind; eſpecially, if the cor- 
rupt State of themſelves, and of all Mankind, and 
the Vanity of thoſe Things upon which they be- 
ſtow the Name of Pleaſure, be ſet before them 
in a proper Light; and eſpecially that unhappy 
Condition in which all Men would find themſelves, 
if, according to their own Opinion, the World 
were governed either by meer Chance, or by the 
Laws of blind Fatality. Finally, how dreadful 
would it be for them in caſe their deplorable No- 
tions (for I cannot beſtow a better Term upon 
them, ſince no body can prove them) ſhould be 
entirely falſe. By which Conſiderations, a lower 
Value for preſent, and a greater Concern for future | 

Things, would be produced in their Minds; which 
being oppoſed to their former Paſſions, might con- 
tribute to extinguiſh the ſame, and awaken in them 
ſuch ſerious 'Thoughts as ſometimes are alone ſut- 
ficient to make them change their Opinions, 


Ser. 
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Scr. V. The ſecond Canſe is inordinate Ambition. 


Tux ſecond Cauſe of Atheiſin is another Paſ- 
W ſion, conſiſting in an 7rregular Ambition, which 
== ariſes from the ſame Source of Self-love, by which 
ſome, having once abandoned themſelves to the De- 


1 fence of ſuch unfortunate Sentiments, fancy that 
= they ought therefore to paſs with other Men for Per- 


ons wiſer, and of greater Underſtanaings ; and ſo 
they beſtow upon each other the Appellation of 
# E/prits Forts, that is to ſay Strong-Minds, or Free- 
Thinkers; being, as it were, defirous to ſhew there- 
by, that they are ſuch ſtout and couragious Men, 
Jas are not to be terrified with vain Fears and Bug- 
| bears (as they term it) like the Vulgar and Childiſh 
People. 
: This is one of the higheſt Steps to which 
= 4theiſm can attain, and indeed it cannot well climb 
higher; becauſe, when it is once arrived to that 
= paſs, it does not only flight all Convictions, but 
ſo long as this Paſſion and inordinate Ambition 
continues, compels Men neceſſarily to reject 
them, and conſequently to remain altogether in- 


= curable. For whereas the firſt ſort of Atheiſm, 
which is only founded upon the Enjoyment of 


& Pleaſures, may be filently oppoſed and conquered 
as ſoon as any contrary Arguments begin to make 
an Impreſſion, this laſt has moreover this Ob- 
ſtacle and Hindrance in the removing it, that 
3 thoſe who have once maintained it, although they 
= ſhould change their Mind, are afraid of loſing | 


their imaginary Eſteem, and the Honour of a Su- 


2 perior Wiſdom and Knowledge, and of being 
& henceforwards accounted. by thoſe that know 
them, not only Cowardly and Unconſtant, but 
likewiſe Men of miſtaken Judgments : It being 
commonly the Way of theſe conceited Strong- 
| | | Minds, 


— 
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Minds, or Free-Thinkers, to ſpeak contemptuouſly 
of all that ſee their own Errors, and have Virtue 
enough to forſake them. Now how powerful the 
Fear of Contempt is over ſome Men who have 
a great Conceit of themſelves, we are taught by 
daily Experience in many Caſes; inſomuch that 
this unhappy Sort of Creatures have been often 


obſerved to break forth into dreadful Blaſphemies, "S 
only to give a Proof of their greater Knowledge 


and Penetration, and to avoid the Suſpicion of 
ſpeaking againſt their Conſciences, and of diſſem- 
bling their juſt Fears. | 


Sect. VI. The Remedy againſt this Evil. 
I uA ſeldom ſeen any humane Means 


made uſe of with Effect againſt thoſe who will 
not be convinced; ſince this kind of Atheiſm is 


attended, for the moſt part, with great Igno- 
rance; and that thoſe miſerable Wretches who 


are tainted with it, can be ſeldom brought to | 
liſten carefully to the Arguments objected againſt WW 
them ; being accuſtomed to anſwer the beſt and 
ſtrongeſt Proofs with Contempt and a ſcornful 
Smile, not judging them worthy of a better Re- 
turn from their ſuperior Underſtandings. Yea, 
whatever may be the Occaſion of ſuch an ex- 
ceſſive Hardneſs and Stiffneſs of Heart, it is vi- 
fible that they lie under a dreadful Judgment of 
that Gop whom they have ſo unrighteouſly blaſ- 
phemed ; and ſo far as one may gueſs from Cir- 
cumſtances, do often continue ſo to the End, un- 
leſs the fame merciful G op be pleaſed to take Pity 
on them, and make them unconceivable Miracles 
of his Grace. nt | 8 

Among ſuch I knew one, who having been 
adviſed by a Friend (for he was deaf to all 
other kind of Proofs) ſeriouſly to conſider ww 
Cit 


The PREFACE. xv 
ſelf, his Soul, and Body, and all that happened 


in the World round about him, began to per- 


ceive that it was hardly to be believed, that he 


W himſelf, and all beſides him, could be made and 
governed by any thing but a Being endowed with 
great Wiſdom : So that a little while before he 


died, he heartily thanked his Friend for the 


7 Counſel he had given him, and deteſting his for- 


mer wicked Thoughts with a Flood of Tears, 
he continued to his Death to beg Forgiveneſs of 
that Gor, whom all his Life-time he had refu- 
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5 Mercy. 


ſed to acknowledge ; praiſing, with his laſt Breath, 
the unexpreſſible great Mercy of his Divine Ma- 
jeſty, who had vouchſafed to look upon ſuch an 

abominable Creature (that had deſerved nothing 


but his Wrath and Vengeance) with the Eyes of 
I have known others of this kind, ſome 
of whom have in a hardened Manner drowned 


f themſelves; others that have taken Poiſon, and 
the reſt ended their Lives in the utmoſt Deſpair 
upon their ſick Beds. 


src. VII. Concerning the Death of Spinoſa. 


Upon this Occaſion of mentioning the miſe- 


rable Deaths of ſeveral Atheiſts, 1 cannot forbear 
to take Notice of what has been related, and 
& with great Truth, as far as I could diſcover, 
touching that of Spinoſa, that he ended his Life 
in Solitude and great 'Tranquillity, without mani- 
feſting any external Signs of Uneaſineſs. This I. 
know ſeemed ſtrange to ſome Weak but Pious 


Men, who had either ſeen or heard of very 
different and moſt dreadful Judgments of Gop 
againſt ſome that had thus denied him; and 


the Followers of this ſame Spinoſa, took 


an Occaſion from thence to think, that the 


Opinions of their Maſter were not ſo unjuſtifi- 
able. 
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able. But for the Satisfaction of the former, 
they ought to be told, that Cop working with 
Freedom, does not always puniſh Sins fo viſibly 
in this Life; and as for the latter, if they have 
been converſant in the Writings of that 47beif, BR 
they may obſerve from thence, that Spinoſa is not 
ſo much to be looked upon for a learned Diſpu- 
rant as for ſuch a ſort of an Atheiſt, who with 


or without Conviction, was reſolved ſimply to A 
adhere to his wicked Opinions; becauſe, as he 


thought, they would make him paſs his Life more i 
agreeably. N Þ 
1 would not have it thought that I ſay this of 
him out of Prejudice, but refer to his own Words, 
in his 34th Letter to the Heer van Blyenbergh ; il 
where he ſays, firſt, that he does not underſtand 
the holy Scriptures, and entirely acquieſces in the 
Suggeſtions of his own Underſtanding ; and then 
(inſtead of proving the Certainty thereof, which 
would have become a true Philoſopher to have 
done upon ſuch an Occaſion) he proceeds thus, in 
a very unworthy Manner, to ſpeak to ſome body 
that is ſeeking after Truth: Aud although what I 
have already advanced concerning the natural Un- i 
derftandins., ſhould appear to be falfe ; yet I am hap- 
py, whilſt I enjoy my Opinion, and paſs my Life 
eafily, merrily, and pleaſantly, without Tears and 
 S:gbs, &c. Now let wiſe Men judge, whether 
theſe Words ſhew a Philoſopher ſeeking after Truth, 
or an obſtinate Atheiſt that will not be convinced, 
leſt it ſhould fpoil his Mirth. It cannot therefore 
be denied, that Cop may ſuffer a ſtubborn Blaſ- 
phemer to fall away ſo far, that by perſiſting a long 
time in his Errors, he becomes at laſt entirely blind, 
and ſo remains, till the impending Wrath of Gov 
{hall open his Eyes. 3 : 
It is, moreover, very certain, that to the End 
he might not be diſturded (I mean Spino/a) he 
would 
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vould not admit of any Diſcourſe, whilſt he lay 
pon his Sick and Death-bed, with any body 

bout the State of Men after this Life, and the 
WC ertainty or Uncertainty of his own Opinions; 
' W&vhich alſo does not look like the real Convictions 
fa true Philoſopher : For though his Judgment 
"Fight be ſo weakened by the Violence of his 
Pickneſs, that he could not well weigh nor an- 
er the Reaſons and Objections that were 
rought againſt him to his own Satisfaction, it 
Wras nevertheleſs true, upon his Principles, that he 
Vould not therefore be the more unhappy after 
Wis Death ; but only that he could not have flat- 
ered and delighted himſelf with the Honour 
f paſſing for a greater Free-zbinker than other 
Men. Br, 
Laſtly, I may here add, that one of his moſt 
Particular Friends and Diſciples (well known to 
Ine in my Youth) who always adhered to his 
opinions, and maintained them, when he durſt, 
with great Acuteneſs, being a Man of very good 
WParts, lying upon his Sick-bed, and remaining 
there in a long Silence and Indolence, in Imita- 
ion of his Maſter, did at laſt burſt out in theſe 
dreadful Expreſſions; That he now believed all 
bat be had formerly denied, but that it was too late 
r bim to hope for Mercy. This was related to 
me, concerning the dreadful End of this Man, 
with all its Circumſtances, by a certain learned 
Gentleman, who knew that I having been ac- 
Wquainted a great many Years with the Opinions 
Hof that unfortunate Creature, and hearing of his 
Death, ſhould be deſirous to be informed of the 
Circumſtances thereof. * LS 
. Now whether the Followers of Spinoſa, after 
having well conſidered all that has been ſaid con- 
cerning the laſt End of their Maſter, have any 
Grounds for their Indolence and Indifferency, I 
Vor. I. d leave 
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leave it to themſelves to conſider ; provided they 
will do it without Paſſion and Partiality. 0 


Sect, VIII. The third Cauſe is Ignorance. 


A'THnrirp Cauſe of theſe deplorable Opinion 1 4 
ſeems to be, in ſome Men, 4 downright 0 ba 3 


"= 


tions in all 1 ſo far as their ee f 
which were few enough, would give them leave 
and who being asked, what they thought of "il 
World, and of its Beginning 7 openly denied th : 
a Go p had made it. 5 
I knew one of this Sort, who, after having aba 
doned himſelf to Drunkenneſs for many Years, an 
paſſed his ignorant and brutiſh Life in theſe 4 
ſtructive Notions, died in the ſame; at leaſt f | 
appeared fo to them that attended him during hy 1 f 
laſt Illneſs, and that related it to me. 0 
I met alſo with another, that might juſtly : 
ranked among the Number of theſe ignorant Pl J 
ſons, who, though he was outwardly a regular an * 
ſober Perſon, yet when he was in the Compani 
of thoſe that were not very averſe to his Opll 
nions, did not ſcruple to ſpeak out plainly, an 
to affirm, that every thing was from Nature ( oo 4 
was his Expreſſion) /o as it is: And when he wa 
preſſed more cloſely to explain himſelf, allegeef A 
no other Reaſon, than that it appeared ſo to hin 
and that he could not conceive it otherwiſe ; . 
fecting, at the ſame Time, under this Darknef, 
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and Ignorance, a certain Haughtineſs, as if 4 
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Underſtanding was much ſuperior to that | 
others, 
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| SECT. 1X. Means to prevent this Evil. 


No w, for the Convertien of this Sort .of 
1 ci/ts, ſince the beſt Metaphyſical Arguments 
ion nake no Impreſſion on them, foraſmuch as they 
%o not conceive them, nor will give themſelves 

ie Trouble to ſtudy them, nothing. ſeems to me 
ore uſeful than to ſet before them ſuch Proofs as 
re only founded in thoſe common Experiments, 
dbvious to every Man's Sight; and 1 know that 
ne of this laſt Sort, who could not eaſily be in- 
Wuced to diſcover any Weakneſs or Doubts in his 
pinions, was thereby obliged to acknowledge, 
hat ſuch Proofs made him a little nee 


in! 4 


ans rer X. The fourth Cauſe is too great a. emen 
& of One's 0Wwn Wiſdom. 

t 

rar Fourth Cauſe of Atbeiſm, as far as ; my 


0 bſervations and Experience reach, proceeds from 
too great Conceit of our own Wiſdom, and fron 
2 implicit admittiug that to be Truth which we 
ant a 4 wont to deduce from our own Ideas or Notions. 
* ud ſome Men are apt to advance ſuch their 


oi 
rl Jotions with great Arrogancy, as well concern- 
in Ie the divine Attributes and Properties, as about 


i 5 
WH 2 


rel 


the ſmalleſt Appearances in the Creatures: In 
ort, they except nothing, and pretend to reduce 
every thing to an infallible Rule of Poſſibility 
1 3 Truth and Falſhood, Good and 
ff vi 
el, This is the moſt dangerous Kind of all : Firf, 
hill EBccauſe they deny every thing that they do not 
Y conceive; and therefore all divine Revelation 
W (which is above their Underſtanding) is not only 
rejected by them, but ridiculed alſo. Secondly, 
| Becauſe they have the greateſt Opportunity to 


| 3 ſupport 
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ſupport their Errors with ſpecious and plauſible 
Arguments, and to evade the Force of thoſe Ob- 
jections that are brought againſt them, which they 
immediately make uſe of as ſoon as their Adver- 
ſary commits the leaſt Overſight or Blunder. 
Thirdly, Becauſe many of them, in their Conver- 
ſation, do aſſume an external Appearance of Mo- 
rality, and other ſocial Virtues, whereby they 
ſometimes acquire a certain Eſteem with the Ig- 
norant, which may be of dangerous Conſequence ; 
the rather, becauſe divers of them having learned 
the Elements of Fuclid, Algebra, and other ſpecu- 
lative Parts of the Mathematicks, paſs amongſt the 
Unknowing for great Mathematicians ; which Title 
does really no more belong to them, than that of 
a great Philoſopher to one that underſtands no- 
thing but a little Logzck ; ſince People may be very 
well experienced in theſe Ideal or Notional Sci- 
ences, and yet be Maſters of very little, or no 
Knowledge at all, in Things that actually exiſt 
and come to paſs. 3 . 
But we muſt not from hence conclude, that 
ſuch noble Studies do of themſelves lead thoſe 
miſerable Men into ſuch erroneous Opinions; for 
theſe, in many Caſes, open the Way ro he Diſcovery 
of the Wiſdom of God in the Works of the Creation, 
to which we could not otherwiſe attain : On the 
contrary, they are exceeding uſeful, unleſs when 
miſapplied by theſe half-Jearned Men, who being 
puffed up with a little Knowledge, fancy they 
know every thing, and deſpiſe all thoſe who do 
not juſt underſtand as much as they themſelves, 
about Lines and Quantities, though they be much 
wiſer, and more judicious in other Kinds of 
Learning. 5 


SECT. 
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Stet. XI. Spinoſa briefly confuted. 


Tuus we find at preſent, that in order to make 
even A/heiſtical Writings to paſs for uncontroverted 
Truths, the Authors thereof have endeavoured 
| to give them the Form of Mathematical Demon- 
{trations. A remarkable Inſtance of which ma) 
be ſeen in the Book of Spiuoſa, which has for that 
Reaſon gained ſo much Credit with many of theſe 
unhappy Perſons ; becauſe thoſe who do not 
rightly underſtand the Mathematicks, judge from 
the external Appearances, that what is laid down 
therein is deduced from juſt Mathematical Prin- 
eiples, „ 
Perhaps we may hereafter find an Opportunity 
more fully to ſhew the Miſtakes that are there 
advanced under the Name of Demonſtrations, when 
we ſhall compare them with ſuch as are truly Ma- 
thematical. 
To ſay a Word or two thereof en paſſant: 
1. There are two Kinds of Objects, about which 
the Mathe matici aus do treat or employ themſelves, 
21%, Ideas ſimply conſidered as ſuch, and Ideas of 
Things really exiſting; that is, to ſpeak more 
clearly, Mathematicians diſcourſe either only about 
their Ideas, or elſe about Things that are really 
exiſting out of their Ideas. . 
2. The firſt Manner is ſeen in the Speculative 
Ceometry, ſuch as the Elements of Euclid, Algebra, 
&c. where they conceive a Point as ſomething 
that has no Parts, a Line without Breadth, Ec. 
So likewiſe they here conſider Magnitudes, which 
nave more than three Dimenſions, &c. which 
every body knows are only certain Ways of our 


ren, having no real Exiſtence out of 
them. 
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- 3. The ſecond Kind of Object occurs in Afr: 


nomy, Opticks, &c. where Things are conſidered, I 


which, beſides our Ideas of them, have a rea 


Exiſtence in themſelves. 

4. The Foundation of the firſt, beſides Axioms 
are Definitions, in which they deſcribe their Idea : 
without troubling themſelves whether there b 
any thing really exiſting that agrees therewith: 
Inſtances of which we. have juſt now given. Ac 
cordingly it is with them a Truth, that Zhe thre 
Angles of a Triangle are equal to two right onen 
and would ſtill be ſo although every thing an th: 
World were circular, and that there were not 


really ſuch a Thing as a Triangle. 


2 The other Way is founded upon Exper. ; 
ments and Diſcoveries, which either they them-i 
ſelves, or other credjble Perſons make of Thing 
which are out of their Ideas, and ſomething mor: I 
than meer Conceptions. Thus a good A, rono met 
lays down for the Foundation of his Science, that 
which he, or thoſe whom he can believe, have 
experimentally diſcovered, namely, that there i 
really ſuch a Thing as a Globe of the Earth, a Sun, 


a viſible Moon, five Planets, ſome of which have 


their Satellites, or Bodies circulating about them, 
and a great Number of fixed Stars ; but does by 
no means extend his Imagination or Fancy to the 


Suppoſition of other Worlds, and other Sorts cf 
Bodies; as for Inſtance, that there are ten Suns, 


a hundred Moons, a thouſand Planets, and a very 


few fixed Stars ; of which imaginary Worlds he 


might nevertheleſs bring a great many Proofs, 
which according to the firſt Way of arguing, ve] 


may allow to be Mathematical enough, but When 
adapted to the Things themſelves, would appear 
to be entirely falſe. 

6. Now thoſe that have read and underſtood 
Spinoſa, are ſenſible that he only lays down his 
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own Ideas and Notions for the Foundation of 
every thing, which therefore needs not to be 
farther proved here: From whence it may appear 
to every one, that he applies this Manner of diſ- 
covering Truths prepoſterouſſy to Things really 
exiſting, of which true Mathematicians never make 


W uſe, but only about their own Ideas: Wherefore 
the whole Series of ſo many Hypotheſes and pre- 


tended Demonſtrations in Spinoſa's Book (though 
he ſhould argue rightly upon thoſe Principles of 
which, however, the contrary may be proved in 
many Caſes) do repreſent nothing elſe to us than 
only the Properties of thoſe Imaginations or Con- 
ceptions which that unhappy Author had formed 
in himſelf; nor can any Man thereby conclude 


any thing more from the Things themſelves than 


an Aſtronomer can do, who advances his own. 
Fancies for the true Structure of the Heavens. 

7. So that from this Miſtake alone the Weak- 
neſs of all Spinoſa's Arguments appear at one View, 
and how little his Way of demonſtrating agrees 
with that of true Mathematicians, _ 


Sgr. XII. The Remedies againſt this Fourth Cauſe. 


Bou r to return from this Digreſſion. Since theſe 


unhappy Philoſophers aſcribe ſo much to their 
own Underſtanding, and do exert their whole 
Strength to oppoſe the Weight of all Metaphyſical 
Arguments, though they are ſupported by ſtrong 
Reaſons; the only Way that I have ever ſeen uſed 
with Succeſs to overthrow their proud Fancies, 
that they can canceive every thing, and to ſhew 
them the Narrowneſs of their Underſtandings 
(which is particularly neceſſary to their Conver- 
lion) is this: Let them be brought into a Chymizcal 
Laboratory, or other Places where People are wont 
to make Phyſical Experiments, ſuch as are not 
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but will be compelled to acknowledge, that their 5% 


upon Objects really exiſting: And in caſe they 
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commonly known to every body, and let them be 
asked what will be the Reſult of ſuch, or ſuch 
an Operation, purſuant to their own Notions and 
Conceptions ? In which, if they miſtake, and 


Things appear quite contrary to what they eu 
pected, they can have no Subterfuge or Evaſion 


yu, of 


Underſtandings have been very little converſam 


themſelves are verſed in natural Experiments, aa, 
them be deſired to contemplate, without Preju-I 
dice, the Manner hoy every thing they ſee comet 


to paſs, and to think whether the Power and Wi 


dom of the Great Creator and Ruler of all Thing 
does not appear as inconteſtably in them, as the 
Judgment and Skill of any Artificer in the Ma- 
chines that he has invented. 4 


SECT. XIII. The firſt Steps to Atheiſm are 
Prejudices. 


BSI DES the above-mentioned four Cauſes, : 
there do occur to me other Steps or Inducement 


to Atheiſm ; which though they cannot properly be] 
_ eſteemed Cauſes, as the former, yet they are uſed 


by many as Steps towards it; and though they do] 
not always bring Men to deny, yet they do at 
leaſt rempt them to doubt of the higheſt Truths. 
The firſt Sort of theſe are our Prejadices, ſome 
of which we bring into the World along with us, 
as others proceed from the Slaviſhneſs of our ex- 
rernal Senſes. 'Thus Men fancy, for Inſtance, | 
that the Sun is no bigger than a Trencher, or Þ 
little Diſh, and that its Diſtance from us is very Þ 
ſmall: In the ſame Manner the Planets appear to 
us as little contemptible Things. This being 
deeply impreſſed in our Minds, tempts us to look 
upon the Greatneſs of Gop with very ſmall Re- 
pet or Reverence ; fince from ſuch Appearances | 
we Þþ 
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ve judge there was very little Power neceſſary to 


form and govern them: Whereas, if we did (as 
we ought to do) conſider the World in its im- 
menſurable Expanſion, the Sun as a Globe of Fire, 


bf of a moſt amazing Bigneſs, and the Planets as ſo 


many thouſand times bigger than this whole 


| Earth, they would excite in way other Sorts 


of Conceptions, and make us ſtand abaſhed at 
the great Power of our adorable Creator and 
Ruler. W . 
Another Prejudice, which hinders us from ob- 
ſerving the Wiſdom of God in the Direction of the 
viſible World, is, that when we cannot ſee either 
Bodies or Motions, we are preſently apt to fancy 
that there is nothing either of Body or Motion 
but what we can ſee with our own Eyes; for 
believing that that which is in Reſt will always 
remain ſo, and that nothing elſe is requiſite to con- 
tinue it, it ſeems to us as if neither Power nor 
Direction were neceſſary thereto; and that Fancy 
inſenſibly leads us either to deny altogether, or 
at leaſt hardly to acknowledge any Divine Provi- 


dence in thoſe 'Things and Places. Thus do many 


imagine, that in a Chamber, for Inſtance, which 
is full of Light and Air, all Things are till and 
quiet, and conſequently that there is no Want in 
that Place of any Power and Wiſdom to preſerve 
us from Accidents: But if one were to repreſent 
to ſuch Men the incredible Strength of the Air ſur- 
rounding them, and that without the Intervention 
of a Wiſe and Powerful Being, which continually 


reſtrains its reſiſtleſs Violence by a Counterpoife 


and Balance of Force, they would be cruſhed to 
Pieces in an Inſtant: And fo if they were made to 
conceive the terrible Motions of Light, which 
unleſs it were governed by certain Laws, by which 
its Rays are ſeparated and ſcattered, would, in 
the Space of a few Minutes, put this whole Globe 

| Or 
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of the Earth in a devouring Conflagration; who 
could doubt, if he had the leaſt Spark of Reaſon | 
in him, that he has not from hence the juſteſt 
Cauſe imaginable to praiſe and extol the Great. 
16ſs, Power, and Miſdom of a Gor, who only WW 
preſerves us from all thoſe Dangers, and hinder; 
us from periſhing in ſo miſerable a Manner! — 


S ECT. XIV. The Means ” cure Men of theſe : 
Prejudices. 


N ow in order to be cured of theſe Prejudices 
we are taught by what has been already ſaid, that 
it is neceſſary to enquire experimentally into the 
true State and Nature of Things, and afterward 
to form a right Notion of them from thoſe Proof 
which are drawn from undeniable Experiments, 
and frequently to meditate upon the fame: This 
will make us, as it were, feel with our Hand 
the Power of the great Ruler of all Things, if we 
do but carefully attend thereto. : 


S ECT. XV. The ſecond Step, the abſurd or wron; | 
Manner of deſcribing Nature. ; 


© 


T UE. ſecond Inducement or Inlet to Atbeiſin 


(though upon many Occaſions it is in itſelf uſeful 


and neceſſary, but by an imprudent Application 3 
ſerves to corrupt Mens Underſtandings) is an ab- 
fard and falſe Manner of Philoſophiſng, or rather of | 
Inſtruct ig any one in the Knowledge of Nature; 


under which Head I refer, in the firſt Place, to 
ſuch ſart of Books as perhaps are not written with | 


an evil Deſign, but which, however, if you will 
believe the Authors themſelves, pretend to give 
a true Notion of the whole Frame and Con- | 
ſtruction of the World, and of all its viſible and 
inviſible Parts without Exception ; deſcribing, 
after 
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:fter their Manner, with as much Aſſurance as 

if they had been preſent, and were Gop Ar- 
3 — 6% 

MIGnTyY's Cabinet Council, how he made the 


| World, how he put all 'Things together, and how 
he has produced and continued the Motion there- 
Jof; and (which J have often been ſurprized to 
hear from the Mouths of ſuch as were otherwiſe 
Men of good Senſe) even how every thing be- 


tween the Circumference of the ſtarry Heavens, 
and the Centze thereof, were made in the Begin- 
ning of the World. 5 e 
Now, if ſo be that any Man ſhould fall into 
ſuch an unhappy Opinion, as to receive for 'Truth 
all that he finds written in ſuch Books, how can 
he do otherwiſe than believe, that there was no 
more Wiſdom requiſite to bring this glorious 


Frame of the World into ſuch a beautiful Order 


as we ſee it, and to continue it in the ſame, than 
what the Authors of ſuch Books were Maſters of? 
And how far this may in Time miſlead a great 


many young and unexperienced Perſons, and di- 


vert them from that Wonder and Reverence 
which is due to the endleſs Wiſdom of Gop, it 
is eaſy to imagine, and ſome have found by fatal 
Experience. 5 : 


SET. XVI. The Inconveniencies of Deduciug 
every thing from an Hypotheſis. 


To this wrong Way of Thinking may be aſcri- 
bed the Manner of Deducing all the Phenomena of 
Nature from a certain Hypotheſis. Now it will be 
very eaſy to ſhew, how many Occaſions of fallin 


into irreverent Thoughts of G o p's All-ruling Pro- 


vidence this imaginary Manner of Philoſophiſing 
furniſhes Men with ; fince ſome Underſtandings ob- 
ſerving that it coſts them more Pains to compre- 
hend any notable Mathematical Propofition, or to 


- ſolve _ 


than ſome of the Inventions of the Mathematicians, 


Perſons, whom they look upon to be great Matbe. 


proportionably diminiſh the Reverence which 


Stone of Offence, upon which ſome of my Ac- 


byxinth, are wont zealouſly to engage themſelves 
_ theſes with all their Might; perſwading them- 
_ own Hypotheſes will ſerve them for a true Key 
Doubtings concerning the ſame, from this Obſer- 


(as is known in Afronomy and other Caſes) many | 


Argument is of much the ſame Force, as if any one 
ſeeing a Watch going in a Chamber, pretends to 
have rightly proved, that the ſame is moved by a 
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ſolve an Algebraical Queſtion, than to repreſent to 
themſelves the Cauſes and Operations of all that 
belongs to the viſible World, upon the Foot of ſuch ſi 


an Hypotheſis: The great Work of the whole Crea- 
tion appears to them more eaſily to be conceived 


From whence therefore a tacit Conſequence is de- 
duced by little and little, that towards the Con- 
ſtruction and Government of the Heavens and the 
Earth, leſs Wiſdom is required than what many 


* wi OO © 0 = 


maticians, are really poſſeſſed of; and this does 


they ought to have for the Wiſdom of their Great 
Creator; the Loſs of which is oftentimes one 


QA a, = hyy wh nn! 


quaintance have firit ſtumbled, and afterwards i 
fallen. | 2 
Thoſe who have been intangled in ſuch a La- 


yet farther therein, and, againſt all the Convictions | 
of contrary Experiments, to ſupport their Hypo- 


ſelves with a ſecret Pleaſure, that without be- 
ſtowing any Trouble or Charges upon Trials, their 


to open the moſt hidden Secrets of Nature: And 
to the End that they may not be brought into any 


as amend ns , rod Pa woes rs grand 


vation, that there may be more than one Hypo- 
theſis, from which the ſame Effects are deducible 


* 
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of them are accuſtomed to lay down this Maxim, 
That an Hypotheſis may be ſafely maintained to be 
the moſt true, becauſe it is the moſt fimple : Which 


_ Wright, 


The PREFACE. xxix 


Weight, and not by a Spring, becauſe the for- 
mer of theſe appears to be the moſt plain and 
Finally, this Hypothetical Philoſophy is ſo 
much the more prejudicial, that it neceſſarily 
W obliges Men to fancy that they have attained to 
Ja fundamental Knowledge of even the moſt prin- 
Ws cipal Things that occur in Nature; fince every 
one muſt expect to be looked upon as a compleat 
Fool, in caſe he preſumed to find out an Hypo- 
theſis which was proper to account for Phenomena 
wholly unknown to him; foraſmuch as any Alte- 
ration in the Phenomena muſt likewiſe neceſſaril 
produce Alterations in the Hypozheſis ; and this can- 
not be done without occaſioning too mean an 
WT Opinion of the Works of our Great Creator, and 
Nexen of the Creator himſelf. „ 
= To diſentangle themſelves out of ſuch a La- 
byrinth, more Pains are requiſite than a Man who 
has never tried it can perhaps imagine; eſpecially, 
if ſuch Perſons be pretty far embarked in theſe 
Studies. Every one who has had the Trial of it, 
knows how mortifying it is to give up an Hypo- 
theſis which he has believed and maintained for 
many Years to be true, upon which he has pored 
and meditated ſo many Nights, with which, he has 
blotted fo much Paper, and for the Sake of it 
ran through ſo many Books; and, laftly, by the 
Help of which, he fancies to himſelf, that he is 
arrived to the 'Top of all Wiſdom, or at leaſt, that 
he ſhall ſoon reach it. He that has a Mind to ſee 
an Inſtance thereof, let him peruſe the Preface 
to the Anatomy of the Brain, by the Learned 
Dr. Willis. TIO TECH LSE 
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SECT. 


_ dwell too long upon thoſe ſpeculative Studies, i 


we ſhould give ourſelves up to actual Experifi 


terence between k120wing any thing Experimentally 


certain, or undemonſtrated Hypotheſis, to gil 


the Works of our great Creator. 
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SeEeT. XVII. The Remedies againſt this Evil, 


N ow, in order to prevent the being ſeduced 
by this manner of Philoſophiſing by Hypotheſef 
only, it is firſt neceſſary, that Men ſhould noi 
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though they ſhould filently flatter us with the Fruit. 
fulneſs of ſuch Hypotheſes, and the Repreſents 
tion of the Greatneſs of our Underſtanding ; but 


ments, not enquiring into the Opinions of Men 

but into the Nature of Things themſelves ; and 
ſatisfy ourſelves of the Power and H/i/dom of thilf 
Adorable Creator, after a quite different and mor 
poſitive Manner, and learn how great is the Dit 


and gvefſing at it Hypothetically. 


SE © r. XVIII. Another Remedy. 


erer 


AN O THEN Way whereby we may ſecure our 
ſelves againſt the evil Conſequences of theſe kin 
of Studies, is, when we are asked about Thing 
of which our Ideas are not ſufficiently clear, Mi 
anſwer calmly, and without bluſhing, I know no 
and by no means pretending by this, or that un 


an Account thereof, for fear of loſing the Reſpedſl 
that belongs to us. This will prevent the natu 
rally high Conceptions which we have of our owl 
Underſtanding, from throwing Duſt in our Eyes 
and it is the true Means to make us think humbly ; 
of ourſelves, and to contemplate with Wonder 5 


5, = 2 2 fy my — ©) — 


I know very well how hard a 'Thing it is fo 
one who has an Opinion of the Fame of his ovil 
Learning, and who has devoted himſelf to theft 

Studies 
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studies, to be brought to a frank Confeſſion, that 

there is ſomething which he does not know, the ra- 
W ther becauſe this or that Hypotheſis may ſeem al- 
5 ways to furniſh him with a Back-door to evade ſuch 
an Anſwer. But though this be a little ſhocking at 
erſt, yet the Man who is truly knowing, will ſoon 


1 


bring himſelf to confeſs, that there is ſuch a 
hing as an Eruditum Neſcire, or a Learned Ig- 
WW norance, vis. in ſuch a one, who knowing at 
Wfrſt what Great Men have pronounced about a 
{certain Thing, yet can ſhew experimentally, that 
their Opinions are not to be received for Truth; 
and being himſelf asked about it, confeſſes his 
lgnorance without Reluctancy. This will by no 
means leſſen the Eſteem which he has acquired 
by his Learning, in the Opinion of wiſe Men; 
and yet will produce this Fruit, that quite differ- 
ent from many unhappy Atheiſts, who fall into 
Error, through a Conceit of knowing all Things, 
he will acknowledge, that the Wiſdom of Gop, 
Was it ſhines out in the Phanomena of the World, 
does far ſurpaſs his own weak Underſtanding. 


SECT. XIX. T he Uſe of Hypotheſes. 


We would not, however, that Men ſhould be- 
lieve from hence, that we reject all Hypotheſes 
as quite unneceſſary ; ſince, if they be properly 
eg uſed, they are of great Service in many Caſes ; 
not only becauſe they reduce the Thoughts of an 
ny Enquirer into a more regular Compaſs, and hinder 
them from rambling out too far; but chiefly, be- 
WW cauſe they are of a particular Advantage in di- 
recting the Judgments of young People, and ſet- 
ting them a Pattern how they may afterwards 
diſcourſe and argue from Experiments; provided 
it be done with ſuch Prudence and Caution as 
may lead them to make a juſt Diſtinction . 

the 
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the one and the other: Wherefore, it is com: 
mendable enough in thoſe Perſons whoſe Deſign 
and Duty requires them to direct Youth in the 
Courſe of their Studies. 4 
Before I proceed to any thing elſe, I cannot 
forbear adding in this Place, that in reading the 
Works of thoſe Philoſophers who pretend not 
only to deſcribe the great Univerſe, even to the 
ſmalleſt Parts of it, with ſo much Aſſurance, bu 
do likewiſe undertake to account for, and make 
known to the World the Original and Principl: 
of all Things, I have often thought, that i 
thoſe Gentlemen had not had more and better 
Opportunities of diſcovering how a human 
Creature is born or produced, than how th: 
Univerſe or this Globe of the Earth are made 
what ftrange and abſurd Hypotheſes woull 
they have advanced upon this Subject? and 
without ſucceeding or gueſſing right in any on 
of their numerous Schemes, notwithſtanding 
that every one might perhaps be ſupported by 
| as many, and as good Reaſons as any of thok 
0 concerning the Unzver/e, which have no Foun- 
dation but in the Fancy of theſe Philoſophers: 
9 Not to mention, that if the real Manner of the 
i Formation of a human Creature, as far as it ca 
be known, were laid open to theſe Philoſophers, 
without doubt ſome of them would tell us, that. 
i : they could have diſcovered a more ſimple, and 
| conſequently a more probable Hypotheſis there- 
of: And others would imagine that they could 
eaſily prove that the true Manner of ſuch 2| 
Formation ought by no means to be admitted; 
namely, that the Fætus can live, like a Fiſh inf 
Water, nine Months in its Mother's Womb; 
for they can demonſtrate by unconteſtable Ex- 
perience, that no body can live ſo many Minute 
under Water. They who pleaſe to reflect ue 
thele 
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theſe Matters with us, may judge from thence 
how little Dependance there is on meer, though 
ingenious and plauſible, Hypotheſes. 


rer. XX. A Third Inducement to Atheiſm, to 
5 admit of no Final Cauſes. 


I Do not know whether I ſhould not lay 
down this for another Step or Inducement to 
Ehei/rn, viz. the Maxim that ſome have taken 
up and maintained, That in Philoſophiſing, no No- 
ice is to be taken of previous Deſigus or final 
(auſes. EY 
I do not here blame thoſe Philoſophers who 
firm, that in the Study of Nature, where Men 
Nenquire how every thing Js, Acts, and Moves, the 
WContemplation of Final Cauſes have properly no 
Place ; and I readily agree, that when one is 
-5k'd, How does ſuch a Thing happen? it is ab- 
ſurd to anſwer, That it happens for ſuch an End 
Wor Purpoſe, But this is nevertheleſs true, that 
if ſuch a Rule be admitted without any Re- 
ſtrictions, it may ſerve to miſlead Men into a 
raw Conception, that all Things are made with- 
out a View or Deſign, and that meer Chance, or 
unknown Cauſes, take Place in the World: Yea, 
the Queſtion, Why any thing happens ? or, To 
what End it is ſerviceable © ought not to be en- 
tirely baniſhed out of Philoſophy, as unworthy 
of great Underſtandings ; though we ſhould allow, 
at the ſame Time, that it does not properly belong 
to that Part of Phyſicks which contemplates the 
operating Cauſes. This, I believe, every body 
vill grant, who having enquired into Natural 
Things, has, with Pleaſure, ſeen the Uſes there- 
Jof, and the Service which they render both to the 
World, and to Men. 35 
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3 Cially the Anatomiſts, who are wont, to all the 
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It is true, indeed, that in the Modern Philo. 
ſophy this is not taught abſtractly from other 
Things; bur as in Pueumatics, the Propertie: 
of Air; in Phyſics, thoſe of Bodies; in Me. 
chanics, the Laws of Motion; in Aſtronomy, the 
Properties of the Heavenly Bodies; in Optic 
thoſe of Light and Viſion are handled ; ſo i 
occurs to me, and I think not without Reaſon, 
(if one ſhould treat expreſly about the Deſigns 
and wife Ends of the Creator, and ſhew the fam 
from the State of Things, and from their Uſes] 
that a Scopology, or Study of Ends, would pros 
one of the moſt exalted Parts of Philoſophy, and 
might contribute, not only to convince mam 
(who otherwiſe forget GOD) of their Obligz 
tions, and juſt Gratitude to their great Maker; 
but likewiſe to render famous to all Poſterity, 
ſuch as have been diligent and ſucceſsful in dil 
covering new Uſes of Things, though the Thing 
themſelves have been known long before. Thu 
we ſee, that Harvey, in the Diſcovery of the Cir: 
culation of the Blood, found out a Uſe that wa 
never before known, of the Heart, Veins, ani 
Arteries; ſo did Malpigbi, of ſeveral of the Part; 
of Animals and Plants; ſo did Borelli, of the It 
ſtruments of Motions; whereby they have all 0 
them render'd their Names honourable to futur 
Generations. J e 
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SECT. XXI. The Remedies againſt this wroit 
| | Notion. 


How much the experimental Examinatio! 
of the Creatures is uſeful to avoid the evil Con 
ſequences of ſuch raſh Principles, the nice and 
exact Enquirers in this Age have ſhewn us ; eſpe 


Deſcriptions they have given us of Bodies, Fi 


never any End. 


0 


maintain, with ſome kind of Probability, that all 
that has been ſaid and believed concerning Him, 


Examples. 


ſibly leads to it, and even hinders Men from be- 


agree in (but frequently reject) the Arguments 


ought. 
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preſly to ſubjoin the Ends and Deſigns for which 
they are ſo compoſed, together with their Uſes ; 
and very often expatiate from thence, upon the 
Praiſes of the Wiſdom and Goodneſs of that Being 
which has formed them; of which the above- 


mentioned laudable Gentlemen, Harvey, Malpigpi, 


Borelli, and a great Number more, are illuſtrious 


SecT. XXII. The Fourth Inducement is Diſputes: 


TRHE Fourth Inducement, which indeed does 
not of itſelf always beget Atheiſm, but yet inſen- 


ing convinced of the moſt fundamental and di- 
vine Truths, is thoſe numerous Diſputes that are 
ſtarted concerning them, and of which there is 


This need not be proved to thoſe that are ac- 
quainted with the Diviſions among the antient 
and modern Philoſophers, who, though they join 
perhaps on all Hands, to defend the Being and 
Attributes of a Gop againſt Atheiſts, yet do not 


brought by one another to prove the ſame. By 
ſuch continual Differences (eſpecially if Paſſion 
and ill Language be mixed therewith) Men that 
are not ſettled in their Principles, are rendered 
yet more unſtable and doubting ; and there is too 
great a Handle given to ſuch as deny a Cop, to 


is not attended with ſo much Certainty as it 


e 2 SECT, 
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SCI. XXIII. Means to prevent the ſame, 


| Now to the End that we ſhould not be ſub. 
ject to thoſe Diſputes, and that a total Stop may 


be put to them, we ſhall here propoſe a Means 
which we hope may ſeem proper for that Pur 
poſe ; which is ſeriouſly to ſet about enquiri 


wherein the juſt Characteriſtick, or Mark of th; 
Truth or Falſity of a Propoſition or Enunciatin 
conſiſts: For if People did but agree in this on: 
Thing, they might, without any farther Caviling 
or Diſputing, judge with Certainty of a Propoff 
ſition, in caſe it was accompanied with th 
right Marks of Truth, that it was true ; and 
if it had the contrary Marks, they might pro 
nounce it falſe : And again, if thoſe Marks wen 
obſcure on both Sides, they would declare i 
_ doubtful and uncertain. . 

But ſince it is more to be wiſhed than exped: 


ed, that the Diſagreement among Philoſopher 
about the Characteriſticks of Truth, will eve 


be entirely laid afide ; the beſt Way that I car 


think of to avoid, and put an End to Diſputes, 


to make uſe of ſuch Proofs of the Truth or Fal 
ſity of a Propoſition, that have their Foundation, 
not ſo much in Arguments, as in undeniable Ex: 
periments, ſo often as it can be done. 
Men muſt be well confirmed in what has been 


here laid down, ſince we have a clear Proof 
thereof in our modern Phyſicks ; it being known 
to every one, at leaſt allowed by the moſt Learn-W 
ed, that in order to be aſſured of the Truth of 
a Poſition in this Science, the ſame muſt be de- 
monſtrated by Experiments; and it has been 
found, that the greateſt Men of this laſt Age 


have allowed Experiments to be the only Chx 


racteriſticks of Truth, and that an End has been ' 


put 
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ut by them to many Diſputes, and that very few 
ew ones have ariſen in Natural Philoſophy, which 
ave not thereby been quaſhed almoſt as ſoon as 
hey appeared. Thus all the Debates, Whether 
WW he Blood circulates or not? Whether Water riſes 
Sn a Pump by the Preſſure of the Air, or not? 
MV hether Nature can ſuffer a Vacuum, or empty 
pace, or not? and a great many others, about 
MS hich Men have ſo long wrangled, are now en- 
irely removed by unanſwerable Experiments; 
Ind the Truth of the former, and conſequently 
he Falſity of the latter, are proved even by 
Ocular Demonſtration: And ſince the Motion, or 
Reſt of the Sun, has not yet been determined by 
ny Experimental Proofs the moſt famous Aſtro- 
omers have yet made, that muſt be ranked 
among thoſe Things that are to be accounted 
ncertain: But of this we ſhall treat more largely, 
ben we come to the Contemplation of Unkuow? 
r Undi/covered Things. 5 


DE CT, XXIV. Th: Abuſe of Academical Diſputes. 


BETORE I quit the Subject of Diſputes, I find 
yſelf obliged to repreſent, with great Sub- 
miſſion (to thoſe Gentlemen in whoſe Power it is 
Wo reform thoſe Abuſes, in caſe this Book ſhould 
Ever have the Honour to be peruſed by them) 
omething that may prevent the ſame ; for though 
EDiſputes may have been at firſt eſtabliſhed and 
made uſe of in ſome Univerſities with a good 
View, and for whetting the Underſtanding ; yet 

hey have given Occaſion to many to cavil about 
che moſt weighty Truths; inſomuch that you 
ſhall often hear them in publick Diſputes, argu- 
ing with as little Reſpect and Humility about 
Fthe Being of a God, as concerning the vaineſt and 
moſt frivolous Eutia Rationis, or Chymera's of the 
© 3 Brain; 
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Brain; and you ſhall ſee them indifferently main. 
taining a Theſis of the Great God of Heaven and 
Earth, and immediately after diſcourſing of 2 
Vacuum, or of imaginary Space ; and without any 
Diſt inction of Reverence in the one Caſe or in the 
other. This inſenſibly engages them in a ſad Cu- 
ſtom of vainly uſing the tremendous Name of 
Gop very frequently, and without the leaſt De- 
votion, and of making that moſt ſupreme and ado. 
rable Being, which ought not to be thought of, 
much leſs named without Emotion, the Object 
of their wanton Speculations. What Evils this 
has been the Occaſion of in ſome, is very obvious 
to thoſe who have experimented how much that 
natural Contempt, which they feel in their Hearts 
(without Reaſon indeed) for Divine 'I hings, has 
been thereby increaſed. EE 

I leave it to thoſe Gentlemen to whom the Su- 
perintendency over the Univerſities is intruſted, to 
find out Means, according to their great Wiſdom, 
for obviating theſe Abuſes ; only, humbly offer- 
ing it to their Conſideration, whether the Weight 
of this great Aﬀair does not loudly call for an 
Anſwer to the following Queſtions : Lin, Whe- 
ther it ſhould not be forbid henceforwards, that 
the Name and Attributes of the moſt adorable 
Deity ſhould be made uſe of only as Means for 
exerciling young Underſtandings, and furniſh- 
ing Matters for Diſpute, with which Philoſophhj 
does, beſides this, ſufficiently abound. Secondly, 
That thoſe Truths, concerning Gop and his Per- 
fections, in the Metaphyſicks and Doctrine of Spirits, 
wherewith Youth are to be inſtructed, be not any 
longer handled in publick Diſputations, but in 
private Aſſemblies only, and (as it is the Cuſtom 
in Divinity) after having poured out a Prayer to 
Gop, with that becoming Humility and Reve— 
rence Which is due to the Great LoR D of all 


Things; 


"Sid: 4 
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Things; the rather, becauſe moſt commonly young 
People only (who are of an Age in which the Judg- 
ments are moſt eaſily byaſſed or corrupted, and the 
Paſſions do moſt prevail) are the Hearers of theſe 
Lectures and Diſputations. By ſuch Means we 
might begin to hope, that the Danger which 
ariſes from this diſreſpectful Manner of Diſputing, 
may be hindered from. taking Root in young 
Minds ; and that every body might be convinced 
by the pious Examples of the Academical Teach- 
ers, and reverend handling of theſe Matters, that 
learned Men do likewiſe fear Gop; the contrar 
to which is maintained by many Atheiſts, and is 
one Method whereby they ſtifle the Remorſes of 
their own Conſcience.  _© 


SEo r. XXV. 2 he Fifth Inducement, Inattention 
or Heedleſneſs. 


BESIDES what has been already ſaid, there is 
ſtill ſomething more, which indeed does not carry 


Men into compleat Atheiſm, and yet does very 


much contribute to hinder them from diſcovering 
God in his Works; inſomuch that many People 
do, upon that Account, paſs their Lives without 
obſerving, at leaſt without being convinced, of 
theſe weighty Matters ; and that is a Natural 
Sloth and Careleſneſs, or want of conſidering, with 
proper Attention, thoſe Things in which the Per- 
fettions of the Creator ſhine out ſo brightly, We are 
all deſirous to ſatisfy our Curioſity, and therefore 
we earneſtly contemplate, and oftentimes enquire 
into the Cauſes of all thaſe Things which we take 
for Wonders ; becauſe the Manner in which they 
happen is unknown to us. If Comets or Parhelia 
appear, if the Sun or Moon happen to be eclipſed, 
how eagerly are they obſerved both by learned 

2 4 and 
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ſelves ; the Earth and Trees covered with Flowers 


paſs for Philoſophers. One might likewiſe alloy 


_ diſcover the Doubts in which they were, or had 


"ay 
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and unlearned Men; and yet we daily ſee the Sun 
riſe, and the Moon and Stars ſhewing them- 


and Fruits; humane Creatures and Beaſts pro- 
creating, and a thouſand other Wonders, and re. 
main very indifferent towards them all, withou Wi 
dwelling long enough upon the ſame, and ob- 

ſerving them with that Care and Judgment we 
ought, or turning our Thoughts towards the firſ 
Cauſe and Author of all. 17% 

| Methinks one might conclude, that the fre. 
quently repeated View of ſuch Things, each of 
which alone are wonderful in themſelves, ſhould 
make ſo much the ſtronger Impreſſion upon our 
Minds ; and yet moſt commonly we experience 
the contrary, 'That this ſhould obtain in igno- 
rant People, is not ſo ſtrange ; but it is much to 
be lamented, that ſuch a Heedle/neſs ſhould many 
times be found in thoſe who do not want for 
good Underſtanding, and who are deſirous to 


it in ſuch as are not much accuſtomed to value 
or ſhew any Reſpe& for the Knowledge of 2 
Go p, or the true Cauſe of all Things; but that 
others ſhould be ſo careleſs in this Matter, who 
are ſo well convinced of the Importance of this 
Enquiry, that it does not ſuffer them to be ſilent, 
but upon the leaſt Occaſion do continually argue 
for it (inſomuch that I have not been able to 


been) is a Thing that muſt needs appear unzc- i 
countable to every bod. 

The Reader will not diſpute the Truth of 
what I have here advanced, when I tell him, that 
I have been perſonally acquainted with ſome Men, 
who were formerly thus heedleſs, and altogether 
inſenſible of the Works of, the Great Creator; 
but being afterwards brought to a more due At- 


tention, 
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ention, were aſtoniſhed at themſelves, that thoſe 
ery Things which a wiſe Maker and powerful 
Ruler did, as it were, cauſe them to feel with 
heir Hands, which had been known to them ſo 
ong before, which they had frequently meditated 
pon in their Studies, which they had read in the 


of them with others; ſhould not have carried 
their Thoughts up to a Gos, nor cauſed them 
to feel in themſelves the leaſt Conviction of his 
Being. „ 8 

If Cuſtom be the Occaſion thereof, which, be- 
cauſe we daily fee ſo many Wonders, makes us re- 
ceive them without any Impreſhon ; one can only 
ſay, that it is by ſuch a Cuſtom we become quite 
Blind, and wholly Inſenſible. 


WSrcr. KXVI. Means to prevent ſuch Inattention. 


| TRE only natural Means that I ever found 
Weffectual to render us more attentive to every 
thing, is frequently to apply ourſelves to new 
Diſcoveries and Experiments, which appearing 
to us upon every Eſſay to be New and Uncom- 
mon, do give us an Occaſion of obſerving with 
Aſtoniſhment the Wiſdom, Power and Goodneſs of 
Him that orders all Things after ſuch a manner; 
eſpecially, if we endeavour to wean ourſelves 
(which is here abſolutely neceſſary) from this our 
natural Sloth, and continually join our Experi- 
ments with theſe Obſervations.  _ 
This is not the Place to take notice of another 
and true Cauſe of our Blindneſs, which, in this 
reſpect, is ſo great as to hinder us from ſeeing the 
Perfections of God in the Works of the Creation, 
though they be daily before our Eyes; to wit, the 
unverſal Corruption of Mankind ; becauſe this is 
pnly to be remedied by Prayers, and by the 
| | Grace 


orks of other Men, and had often diſcourſeqd 


xlij The PREFACE. 


Grace of Gop itſelf, but no ways by natur| 
Means, which is what we are here chiefly con. 
cerned about, 


SECT, XXVII. Why we only make uſe of Prov 
drawn from Natural Philoſophy. 


Fx om all that has been already ſaid, it may be 
inferred, that the exact and experimental Obſer. 
vations of what we ſee in the World, is a demon. 
ſtrative Means, not only to obviate ſo mani 
Cauſes and Inducements to Atheiſm, but like wit Wiſe 
to attain to the Knowledge of a Gop and his 
Perfections by his Works: AndFlet no Man think 
it ſtrange, that in the following Diſcourſes | 

make uſe of this Method, and not of other kind 
of Arguments, which are commonly called Meta. 
phyſical. 
The Reaſons that led me thereto are theſe: 

Firſt, Becauſe many learned Perſons have un. 
anſwerably confuted the Atheiſts after a Metaphy- 
fical Manner; that is, ſuch a one as is built 
upon Reaſoning: The Proofs therefore of this Ml 

Kind, may be found in great abundance in thei 
Writings. 
Secondly, Becauſe Experience and Converſation i 
with ſome of theſe unhappy Philoſophers has 
taught me, that the Contemplations of G o 
Works, when one could bring them thereto, has 
induced ſome among them to alter their Senti- 
ments, who for many Years had withſtood other 
Proofs ; becauſe the Subtleneſs of their Under- 
ſtanding ſeemed to furniſh them always with a 
Handle to diſpute againſt Metaphyſical Arguments, 
and fo left them ſtill diſſatisfied. 

Finally, This Method will be allowed to be 
convincing, if not by finiſhed Atheiſts, yet at 
leaſt by unſertied and wavering Minds, who are 

not 


by An, Oo ﬀ os gs Cy >. & 


1 


The PREFACE.  xlijj 
not arrived at that Perfection of Wickedneſs, as 
to deny the Divinity of the hely Scriptures; 
becauſe Go p himſelf has not thought fit to make 
ſe in his Word of artfully invented Fhiloſophi- 
cal Argumentations, and ſuch as required more 
refined Judgments to underſtand, in order to 

prove his adorable Attributes; but does for the 
moſt part convince Men by his Works after this 
plain and ſimple Manner, which is obvious to all, 


thus manifeſting his Love and Mercy to us; fince 


that notwithſtanding the acuteſt Philoſophers are 
forced to confeſs in many Events, that they have 
advanced but a very little Way in the Knowledge 
of his wonderful Works, and ſhall never be able 
to fathom many of them; yet they are ſo adapt- 
ed to every body's, and even to the weakeſt 
Minds, that we need only open, and lift up our 
Eyes, to be irrefragably convinced that there is a 
wiſe Maker and Ruler of all Things, without 
any farther Help of humane Wiſdom or Philoſo- 


Sect. XXVIII. Becauſe Gop is pleaſed to make 
nuſe of this Way in his holy Morel. 


THe Word of Gop does likewiſe give Teſti- 
mony to this ſame Method in many Places of it. 
Thus we ſee St. Pani makes uſe of the Creatures 
for a Demonſtration of G o 7's Eternal Exiſtence ; 
Rom. i. 20. The inviſible Things of him, from the 
Creation of the World, are clearly ſeen, being under- 
ftood by the Things that are made, even bis Eternal 
Power and Godhead,  _ 5 

In the ſame manner David relating the Works 
of God in a moſt ſublime and pathetical Strain, 
in ſeveral Verſes of the 104th Pſalm, proves from 
thence his great Wiſdom, ver. 24. O Loxp, how 

manifold 
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manifold are thy Works! in Wiſdom haſt thou aaf 
a all, 

Thus the Gop of Heaven does not command 
us to ſeek for Arguments from the Depths of Phi. 
loſophy, in order to ſee his Power, but only t 
turn our Eyes towards his Works: [/aiah xl. 20 
Lit up your Eyes on bigh, and behold who hat) 
created theſe things, that bringeth out their Hoſt 
Number: He calleth them all by Names, bythe Great. 
ne ſs of his Might, for that he is firong in Power, 
uot one faileth. 

His Mercies are alſo ſhewn how his Actions it 
the 107th P/alm. We likewiſe ſee the Almighty 

himſelf in the Book of Fob, Chap. xxxviij, Xxxiy, 
xl, & x1j. making uſe of Proofs taken only fron 
| his Works ; exhorting us, in many Places of hi 
holy Word, after the moſt earneſt Manner, thu; 
to contemplate his Perfections in his Work; 
Thus we hear the Hor Y Gnosr in the 101th 
P alm, ver. 43. after having given a circumſtantial 

Relation of the Actions of God, finally making 

this Concluſion: II ho is wiſe and will obſerve thoſt 

things? Even they foal coma ens the Loving 
| kindneſs of the Lo R D. 
From whence it plainly appears, that toward; 
ſuch wiſe Underſtanding, no feigned Hypotheſes 
but an Obſervation of Things themſelves, which 
can only be made by Experiments, is required ; for 
which Reaſon Men are wont even to this Time 
to beſtow the Latin Term of Obſervations upon 
what we find out by Experience. 

And ſo great a Streſs is laid upon this Exhor: 
tation of knowing Gop by his Works, that thoſe W 
who do not ſtudy them after that Manner, are 
pronounced fooliſh, and void of Underſtanding; 
Pſal. xcij. 5, 6. O Lord, how great are thy Works: 
and thy Thoughts are very deep; a brutiſh Man knowet) 
not, neither doth a Fool underſtand this: For which 


Reaſon, 
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eeaſon, the not enquiring into the ſame, is by the 
irit of Gop reckoned among the Cauſes of Athe- 
1, Pſal. x. 4. The Wicked, through the Pride of 
=. Countenauce, will not ſeek after Go: Gop 

=; 0! in all his Thoughts. 


WE cr. XXIX. The general Proof or Demonſtra- 
2 tion of a Gop. 


Ax rn having fully comprehended all the fore- 
WS oing, we might now have proceeded to the Con- 
Wcmplations of the World, and the Perfections of 
ob, in the Compoſition, Parts, and Motions 
hereof, were it not that what follows may yet 
eem to require, that we ſhould previouſly ſhew 
fter what Manner, from the viſible World, and 
hat which we ſee paſs therein, a Proof may be 
ormed upon which we may rely and be affured, 
Fir, That there is a Gop, that is to fay, a 

/jiſe, Powerful and Gracious Maker and Director 
df all Things: And, Secondly, That the Bible 
his revealed Word) is of a Supernatural and Di- 


- = IM LISOs — — 


ine Origin. 5 

As to the Manner of demonſtrating the Firſt, 
ſnall, without entering into deep Speculations, 
ike ſome Philoſophers, ſeriouſly entreat every one, 


elf of his Paſſions and Prejudices, he would filently 
it down, and ſeriouſly conſider, Firſt, in caſe he 
bm. EEE; 

1. Not one, but a great many, 
2. And-various or different . 
3. Things entirely ignorant, or unknowing of 
all, and even of themſelves too: : | 
4. Each of them frequently after a particular 
Manner; 
5. However always unchangeably, and obſerv- 


ng the ſame Rule; 5 
6. Do 


hat with a compoſed Mind, and diveſting him- * 
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6 Do act and move not once, but upon mat 
Occaſions and Times; 
And not one of all them able to impart ſuc 
Motion to itſelf; 
8. Nor unleſs they thus come together of then 
ſelves, can produce one ſingle Effect without the 
own Knowledge: 


9. In the Production of which Effect or Thin | 


if ſome few Circumſtances only, or oftentimes by 
one ſingle one were wanting, it could not eithe 
- be produced at all, or at leaſt not in its due Pe 
tection; - 

10. Although that ſame Effect ſhould in itſelf 


of great Uſe and Service, and ſometimes of the uf 


moſt Importance: 
Could he imagine otherwiſe, than that all thel 
Things are formed to that End, and brought u 


gether with that Deſign, to work ſuch an Effect of 
ue obſerve to be produced by them: ? 


And, Secondly, 
Suppoſing this firſt to be true, ſince theſe Thin | 
are in themſelves ignorant and unknowing of 
that paſſes; whether every body muſt not agret 
that they are all produced, and made to concu 
by a wiſe and underſtanding Agent, who had uct 
an Erd and Deſign in his View? And whether an 


one can perſwade himſelf that meer Chance, and 


unknowing Laws of Nature, or other Cauſes ig 
norantly co-operating, could have Place hereit 

and could have directed and governed theſe Thing 
in all their Circumſtances and Motions for tuch! 
Purpoſe? 


That this may be ſhewn PEW a more plain and 
not leſs certain Manner, let us apply to ſome pat 
ticular Thing what has been juſt now advanced il 
general, and as it were in an abſtracted Manner; 
and let us ſuppoſe that in the Middle of a ſandy 


Down, or in a deſart and ſolitary Place, 9 
ew 


bo Of. 
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: ew People are uſed to paſs, any one ſhould find 


Watch, ſhewing the Hours, Minutes, and Days 


ff the Months; and having examined the ſame, 


ould perceive ſo many different W heels, nicely 


4 dapted by their Teeth to each other, and that 


ne of them could not move without moving the 


eſt of the whole Machine; and ſhould farther 


oſerve, that thoſe Wheels are made of Braſs, in 


rder to keep them from Ruſt ; that the Spring 


of Steel, no other Metal being ſo proper for that 


Purpoſe ; that over the Hand there is placed a 


8 lear Glaſs; in the Space of which, if there were 
ny other but a tranſparent Matter, he muſt be at 


he Pains of opening it every time to look upon 
he Hand: Beſides all which, he might diſcover 


n it a Hole, and exactly oppoſite thereto a little 
auare Pin: He would likewiſe ſee hanging to 


his ſame Watch a little Key compoſed of two 


Pieces, making a right Angle together; at the 


End of each of which there was a ſquare Hole 
o ordered, that one of them was exactly adapted 
to the little Pin in the {aid Hole; which being 


applied thereto, a Chain would be wound up, 


and a Spring bent, by which means the Machine 
would be continued in Motion, which otherwiſe 


would be in an entire Reſt. He might alſo find, 


that the other ſquare Cavity, at the End of the 


little Key, was adapted to another Pin or Inſtru- 


ment, which being turned this way or that, makes 


the Hand move faſter or ſlower. At the other 


End of this little Key there would be a flat Han- 
dle, which being moveable therein, might give 
him the Conveniency, that in the winding it up 
he ſhould not be obliged to take hold of it at every 

Turn of his Fingers. Sos 
Laſtly, He would perceive, that if there were 
any Defect either in the Wheels, Spring, or any 
other Parts of the Watch; or if they had been 
1 5 put 
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put together after any other Manner, the whol; 
Watch would have been entirely uſeleſs. 
Now the Queſtion is, in order to form a kind 
of Demonſtration from hence, Firſt, Whether any 
body can imagine, that ſuch a Watch, amony 
other Purpoſes to which it might perhaps be ſer 
viceable, was not likewiſe made for this End, thaiff 
it ſhould ſhew the Hours, Minutes, and Day off 
the Month. Szcondly, Whether he ſhould mak 
the leaſt Scruple to admit it for a Truth, that uct 
a Machine was made and put together by an un 
derſtanding Artificer for this very Purpoſe, ub 
when he made it himſelf, knew that, and to what 
End he had made it. . 

And Thirdly, Whether it be poſſible that he ca 
perſwade himſelf that this Watch, with all be lone. 
ing to it, the Niceneſs of its Make, Figure of þ 
many Parts, and other Contrivances for ſhewins 
the Time, could have acquired its Being and 
Form by meer Chance only, which operated ii 
differently one way or another, and without any} 
certain Rule or Direction? „ 

Or otherwiſe, whether he could expect to palſi 
for a Man of Senſe and Underſtanding, if havingf 
found this Watch in a ſolitary Place, he ſhould pre 
tend to believe that it was not made by a skilfu 
Workman, nor that its Parts were put togethe! 
with Judgment; but that there was a certain igno- 
rant, and yet neceſſary Law of Nature prevailing il 
the World, that had brought into a regular Method 

all the Parts of which this Watch conſiſted, and 
had adapted each of them to the Uſe of ſhewing 
the Time of the Day; and eſpecially that ſuch a} 
Law of Nature was not only ignorant and unſer- 
ſible of all that it did, or brought to paſs, but 
likewiſe, that no Being, endued with any Wiſdom 
or Underſtanding, had eſtabliſhed and produced 
this Law at the Beginning, or in the leaſt con 
De, uted 
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uted to the making the ſeveral Parts that com- 
oſed a Machine proper to ſhew the Hours. 
once again, I beſeech every one who thinks 
at he is at all concerned to know whether there 
ea Gop, that he would in his Retirement ſeri- 
Nully ask himſelf theſe Queſtions, and conſider 
ow a Man, diveſted of Paſſion and Prejudice, 
ould, and ought to anſwer them 
= We have dwelt the longer upon this Subject, 
ecauſe, when the Reader ſhall obſerve us to 
eeak, in the following Treatiſe, of Occult Cauſes, 
intelligibie Fatality, Ignorant Laws of Nature, 
c. he may always bear in mind, that we there- 
Wy mean ſuch as we have been deſcribing, name- 
=, what have no kind of Knowledge in them- 
Wl ves (which every one will readily allow) but 
lewiſe ſuch as have acquired their Original, 
Ind diſcharge all their Functions and Operations, 
ichout any wiſe Direction; which, as we have 
en before, is the principal Difference between 
Wn unhappy Atheiſt, and thoſe who Own, Love, 
nd Fear a Gov, that he has not only created all 
Whings according to his Pleaſure, but does with 
he ſame Pleaſure and Freedom preſerve and 
overn them | 4 * 
What has been ſaid above, concerning a Watch, 
s not leſs applicable to all other artificial Works: 
It will be therefore unneceſſary to alledge any far- 
her Examples of Mills, Ships, Sluices, Houſes, 
Paintings, &c. In all which, the Wiſdom and Un- 
derſtanding of the Maker does equally appear. 
Now that our Conſent may not be ſuſpended 
Wy theſe Evaſions, namely, that theſe are no Ma- 
hematical Proofs (for beſides that it would be 


atical Demonſtration herein ; let any Mathe- 
matician, not excepting the very beſt, ſeriouſly 
eflect upon the Structure of a Clock, upon the 
Vor, I. We ; 7 Frame” 


aſy to trace the external Manner of a Mathe- 
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Frame of the Stadt- houſe at Amſterdam, or a thou 
ſand other Artificial Works; and if he do wel 
and thoroughly comprehend the Relation which 
all the Parts bear to each other, and the Service 
they thereby render to Mankind, and at the ſam 
time conſiders that nothing of that whereof the 
are compoſed, is endowed with the leaſt Know 
ledge or Judgment) let ſuch a Man, I ſay, fin 
cerely declare, whether he be not, as fully ant 
ſtrongly convinced, that they are not made 
produced by Meer Chance, or Ignorant Cauſes 
but my Rif Workmen, Architects, and En 
gineers, as he is of any Propoſition in Eudil 
Yea, in caſe he were obliged to ſtake his Lik 
againſt the ſaid Stadt-houſe, or the Value theres 
' (between which there is otherwiſe no Compi 
riſon) and to ſay which was trueſt, that thi 

Stadt-bouſe was built by Chance, and had acquire! 
all its Parts and Proportions without any wil 
Direction; or that it was made by an able 4 
chitect, with a View of becoming uſeful to Man 
kind, would he make any Scruple, think you 
- declare for the latter? 

Finally, We may apply all that has been ſil 
above to demonſtrate, that there is ſuch a Wik 
Mighty, and Merciful Being as Go p, in ci 
we can make appear with as great (not to fay 
much greater) Certainty and Conviction, fron 
the Conſtruction of the viſible World, and i 
that paſſes therein, that there is a Go p anl 
Great Creator, who in Wiſdom has made the! 
all; as we can ſhew from the Structure of aWatc 
and the Uſes that reſult from the ſame, thi 
it has been made and put together by a judiciol 
and skilful Workman ; and this we doubt not 0 
doing in the following Contemplations, vin 
neceſſary Clearneſs. 
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Sret. XXX. A particular Manner of Corrobo- 
ratiug theſe Proofs in ſome other Circumſtances, 


W r ſhall not here enumerate other Kinds of 
W Proofs, to ſhew the Defect of the Principles of 
W theſe miſerable Cavillers, which we have made uſe 
of upon ſome particular Occaſions in this follow- 
ing Work, becauſe we will not make this Preface 
too long. They that find them in ſome Places, are 
defired to apply them to others, where they think 
them to be of equal Force ; though for Erevity 
ſake, we may have there omitted them. | 

As for Inſtance; in caſe the Reader be not fuf- 
ficiently affected or convinced by what is ſaid of 
Living Creatures, Plants, Heavenly Bodies, and 
{uch like, let him imagine to himſelf that he ſaw 
the ſame things imitated in little; and that though 
they be incomparably more imperfect, yet they 
do in ſome manner counterfeit the Works of Na- 
ture. To ſpeak more plainly : Let him fancy that 
he ſees a Wooden Horſe put into a Motion by 
Springs and Wheels, a Wooden Bird flying (of 
which Hiſtory has made mention) or let him 
ſuppoſe that he ſees in a little Machine, a gilded 
Globe, repreſenting the Sun, and other little 
Balls, which like Planets circulate about it ; and 
then let him ask himſelf, whether he has Bold- 
neſs enough to maintain, in the Preſence of Wiſe 
and Learned Men, that all theſe Things appear 
to him to be produced by meer Chance, or by cer- 
tain unknown natural Laus? And whether he 
has not a great deal of Reaſon to believe, that 
ſuch Sentiments would be juſtly laughed at, even 
dy the Ignorant themſelves ? And after all, let 
him conſider with how much leſs Reaſon he en- 
tertains ſuch Opinions, entirely different from 
OR nt po f 2 thoſe 


a Time. 


Divine Authority and Original. 


_ conſider ; 
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thoſe of all wiſe Men, concerning the true, na- MW Pe 
tural, and unconceivably more perfect Things, Nen 
which daily occur to his own, and all other Mens 
Obſervations in the World. | 
1 have not urged this Matter in every Part of ff 


the following Sheets, where perhaps it might ( 
have been equally uſeful, becauſe I would no: . 
{well the Work too much, which will otherwiſe ME 
be large enough; but I have nevertheleſs thought Nc 
it my Duty to add this here, and to ſuggeſt Nc 


this Advice to an Atheiſt who ſhall take the 
Pains of reading what I have writ, or will 
otherwiſe ſeriouſly contemplate the Structure of 
the World, ſince I have often found it of Uſe, 
and a proper Means to bring thoſe, who were 
otherwiſe ſufficiently addicted to Cavilling, to a 
kind of Retrogradation, and to ſilence them for 


S ECT. XXXI. A General Proof that the 
Scriptures are of a Divine Original, 


wo ood -m Ved CO. 


Tur ſecond Thing that is here neceſſary to 
be enquired into, before we paſs on to the Con- 
templations of the World, is a certain Manner of 
proving (which we ſhall upon ſome Occaſions 
hereafter inſiſt on) that the Bible, as it is called 
by Chriſtians, was writ by a certain Great and 
more than Humane Wiſdom, and that it is of 


To ſpeak a Word or two of it here in general, 
I entreat my Reader ſeriouſly and carefully to 


In caſe he ſhould meet with a Book, which 
for weighty Reaſons was held to be Divine by 
other People, among whom there were a great 
many that he allowed to be very underſtanding 

e Perſons ; 


7 
72 


perſons; and ſuppoſing, that whilſt he read and 
examined it, he ſhould find, . 
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Firſt, That this Book did frequently make 


mention of certain Qualities of Natural Things 
= (though with another View, and as it were en 
paſſant ) after ſuch a Manner as none but an 
= Eminent, Wiſe, and Experienced Naturaliſt 
could do; whether he would not be obliged to 
WT conclude, with reſpect to that only, that ſuch 
Ja Book muſt have been writ with ſingular Wiſ- 


Secondly, Suppoſe he ſhould be farther con- 


vinced, by irrefragable Proofs, that this Book 
W did repreſent, with the cleareſt Words, certain 
Properties of Natural Things, which at the ſame 
Time it was writ (at leaſt fo far as can appear to 
W us) were not known to any living Perſon, nor 


for want of the neceſſary Inſtruments, could 
poſſibly be known to any, whether it were to 
be doubted, that ſuch a Book were writ with 
more than Humane Wiſdom ?_ Ks 

And this being granted, from whom can we 
more reaſonably conceive it to be derived, than 
from the Omniſcient Creator of all Things, to 
whom alone the 'Things that were hid from 
every one elſe in thoſe Ages, were known and 
Ed OW Ten 

And in caſe you deſire to have this laſt proved 


more ſtrongly, we may ſubjoin, Thirdly, That 


in ſome Places of this Book is expreſs Mention 
made of the Bounds and Limirs of Humane 
Knowledge in future Things; the Truth of 
which could not appear, but to the following 


Generations. 


This being ſo, as it ſhall be proved hereafter, 
Can any but a Divine Power determine and limit, 
13 by 
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by clear and plain Expreſſions, that certain Thing 
ſhall come to paſs after many Ages? And when 
they have ſo happened, muſt not every one ac. 
knowledge, that it could proceed from no other 


than a Divine Original ? 


SECT XXXII. No Proofs can be brought of the ; 
Divinity of the Alcoran of tbe Mahometans, 


Wu ar has been here ſaid concerning thi 
wonderful Wiſdom that ſo brightly appears in 
the Holy Scriptures, might truly be urged upon 
many Occaſions againſt the Alcoran of the Mal 
hometans, where we ſhould in vain ſeek for ani 
Account of the Conſtruction of the World, d 


which ſo much appears in the Bible of the Chr.. f. 
ſfiaus: But ſince theſe Papers are not ſo much t 
calculated for the Conviction of Mahometans ul ſ 
of Atheiſts and Unbelievers in general, it ſeems 
to me ſuffieient juſt to touch upon it here, with 
out repeating it upon every Occaſion in the fol. 
lowing Diſcourſes. 
. 


SECT. XXXIII. 4 ſhort Account of what ii ö 
propoſed to le done in the following Work, | 


| Now that we may reduce all that has been 
ſaid to it's End and Deſign, and that we may con- 
vince every reaſonable Perſon of the Perfection 
of Gop, this alone chiefly remain; 
Firſt, That we endeavour to ſhew, that in the 
viſible World, or rather in that little of it that 35 
as yet thoroughly known to us by Experience 
there does appear ſo much Wiſdom, ſo much 
Power, ſo much Goodneſs and wonderful To 
| f 555 t al 
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hat the greateſt Work of Art that ever was 
Prepared by Men, is not comparable to it in the 
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And, Secondly, that we endeavour, by con- 
incing Examples, to ſhew the undeniable Truth 
of what has been ſaid above, relating to the Holy 

ccriptures. 

We know very well that an Atheiſt may, upon 
come Occaſions, object againſt this laſt ; that, 
berbaps, at the Time when the Bible was writ, 
= 7e/e/copes and Microſcopes were in Uſe, and, 
Wy -://11/y, brought to as great, if not greater Per- 
fection, than we find them in this preſent Age; 
by which Means they will endeavour to evade 
WE the Proof which we, in ſome Places, have urged 
WT from the late Diſcoveries thereof: But to anſwer 
them in one Word, let them conſider with them- 
ſelves, 5 


Firſt, That altho' we have Aſtronomical Ob- 
ſervations of many Ages paſt, and with them the 
W Deſcriptions of ſeveral Inſtruments then uſed ; yet 
ve do not find any Mention made of Teleſcopes, 
nor ſo much as the Name of Microſcopes among 
any of the antient Enquirers into Nature. 


_ Secondly, That the Inventers of theſe two In- 
ſtruments, who lived in the foregoing Age, were 
known to all the Philoſophers ; nobody being 
yet able to prove, from any Memorials, that they 
were known to others before. 


Thirdly, Whether it be credible, that the old 
Aſtronomers, or Naturaliſts, if they had known the 
Things that have been ſince diſcovered by theſe 
Optical Inſtruments, would have tranſmitted 

& gh down 
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down to their Poſterity, their defective, and 
many times, falſe Conceptions of Things. 


wh 
8 


Finally, And which is of the greateſt Impo 
tance, let them ſeriouſly conſider now prudenfifi 
it is, in a Matter upon which their everlaſtin 
Welfare or Miſery depends, to ſupport their Sen 
timents with a perhaps, or it may be, when, be 
ſides, every thing that appears in Hiſtory make 
againſt tgnem. = 1 
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| ight Uſe of the Contemplation 
WORLD; 
£2 40% 8-3 CE Eh 
Cunviction of Atheiſts and Infidels. 
__ ConNnTEMPLATION IJ. 
Of the Vanity of all 77 orldly Things. 2 


Sr r. I. Every Man is placed here without bis 
on Concurrence. 


O begin therefore, by convincing not 
only thoſe who are ſtill under Doubts 
W (whether they be to be reckoned 
among the external Chriſtians or not) 

atom but even the deplorable and obſti- 
nate Atheiſt, of the great Neceſſity there is to 
| be rightly aſſured of the moſt important Truths, 
and to correct thoſe Miſtakes which he has 

Vor. I. A hitherto 
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hitherto admitted concerningevery one of then 
he is entreated moſt ſeriouſly to reflect upon th 
Things which his own Experience informs hin 
daily come to paſs about him, and to ask hiff 
own Conſcience, whether he don't find himſeſ 
placed in this World without any Act or Concuſ 
rence on his own Part? Whether it be in hi 
Power to prevent his being one while Happy 
Healthy and Strong; another while Unhappy, Sd 
and in Pain? Whether one Day does not follow 
another without his Leave, in which divers thing 
befal him, ſome with, others againſt his Ming 
notwithſtanding that he feels in himſelf a contin 
al Deſire influencing and governing all his Ende. 
vours of obtaining Good, and avoiding Evil; 
which eie and at other Time 
happens quite otherwiſe than he hoped for, or i. 
tended, by Accidents which he could not eſcape? 
Whether he does not obſerve, that what befl 
him is in common with other Men? But chiefly, 
Whether he does not ſee that many Men die daily, 
and that very few of them ſeem to have any 
Thoughts concerning Death, eſpecially whilſt they 
are in Health? Notwithſtanding that Sickneſſes 
and Diſeaſes, by which they are ſnatched away, 
oftentimes ſtand in need of but few Weeks, ſome- 
times few Days, yea even Hours, to change then 
from ſtrong and healthy Men into dead Bodies, d 
Carcaſſes. 5 8 


Scr. II. And tut be convinced of the Uncet- 
1 | -. Fainty of bis Life, 


- Fu&THER, Whether he is not, like all other 
Men, ignorant of the Time when Death fhall 


overtake him? Yea, at the End of one Year he ſees i - 
a great many, who, in the Beginning of the ſame, Ii | 


were alive and healthy (and ſome of whom ſeemed 
| to 


I 
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be ſtronger than himſelf) to be ſingled, as it 
ere with Deſign, out of the great Number of 
lankind, and to be a Sacrifice to Death and the 
rave; and that nobody has been able hitherto 
find out any Rule or Law whereby he could 
Bonclude, that this or that Man ſhould die firſt ; 
Bnleſs, perhaps, ſome very old or incurable Perſons, 
e whom indeed he might ſay, that their Death 
Jas not far off But even in ſuch caſe, tis not leſs 
rue that he is ignorant, as near as they may ſeem 
Wo be to their End, whether he himſelf ſhall not 
V before them: So that every Man is forced to 
en, that his End may be near, as well as that 
f thoſe whom he ſees die before him; and who, 
Whilſt they were in Health, knew as little thereof, 
Ws he himſelf does now of his own Death. - 


Sc cr. III. He muſt likewiſe be convinced of the Va- 
nity of all worldly Things with reſpect to himſelf. 


Now ſince Death does ſo ſurely overtake eve- 
ry Man, and yet the Time of it is ſo uncertain; 
ſince it deprives us of the Uſe and Enjoyment of 
all that is in the World, ought not every one that 
conſiders theſe Matters, be convinced of the great 
Vanity that is in himſelf, and in all worldly 
Things with reſpect to him? Foraſmuch as he 
cannot enjoy either Profit or Pleaſure from thence, 
but ſo long as he lives; and how long, or how 
ſhort that Life will laſt, he knows not. This only 
he knows, that when he is arrived to a certain 
Number of Years, it cannot be very long: And 
he cannot ſay, if he conſiders every thing as he 
ought, that it is very deſirable to attain to a great 
Age; fince being deprived of the Uſe of all his 
Faculties, his Death is as it were anticipated 
thereby; for it leaves him neither Feet to walk, 
Eyes to ſee, Ears to hear, or Teeth to eat with ; 


and 
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and thus, while he is ſtill alive, he is by Degteg 
thruſt out of the Company of Men, and become; 
as one may ſay, a living Carcaſs. 


SEN r. IV. It is not even defirable to live here co 
tinually, tho in Health. 


Now if we ſhould add to all this, that ſuch ui 
live long are not only ſubject to the Infirmities of 
old Age, but often to very grievous Sickneſs ar. 
| Pains ; ſome of which are entirely, or almoſt in; 
curable, vz. in caſe he be deprived of all hi 
Strength, and worn away by a Conſumption, a 
tormented by the Gout, or Stone in the Bladder, 
by a cancerous Humour, or by the Falling-Sick 
neſs; to ſay nothing of a thouſand other Diſtem- 
pers to which he is obnoxious, and which he 
may juſtly apprehend, becauſe he ſees ſo many 
other Men affected with them, would not he have 
a great deal of Reaſon to wiſh that merciful Death 
might ſet him free from all theſe, and from mi- 

ferable old Age at the ſame Time? | 
Nov if one ſhould ſuppoſe, which however 
ſcarce happens to any Man, that the Evils of old Wt 
Age do not render his Life a Burden, and that Wi 
he ſhall enjoy, even as long as the World itſelf ſhall Ne 

laſt, the ſame Strength both of Body and Mind n 
as he did in his Youth; yet when he ſeriouſly Wa 
conſiders every thing, this very State and Cond: Wo 
tion, far from being defirable, muſt appear to him . 
very deplorable : For, Firſt, in caſe his Native f 
Country ſhould be ruined and laid waſte by . 

Earthquakes, Inundations, or War, he cannot r 
eſcape Miſery and Poverty as well as the reſt: . 
And how many Years of tedious Labour are there - 
required to repair what he has loſt, ſo as to be P- 
able to enjoy the ſame the remaining Part of his . 
Life? And having ſcraped it up again with * . 

| ey 
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: le, muſt not this Man, who is to live as long 
WW. the World ſtands, be always in Pain and 
ar of loſing it, either after the ſame, or ſome 
ther manner? At leaſt, fince the World itfelf is 
W:bject to thoſe Revolutions with which the Hi- 
WW ories of all Ages have acquainted us. How 
Wy Governments are there that have been able to 
T7 eep their Footing for ſeveral Ages together, 
Id of which the Inhabitants have not been 
Wriven, or rooted out? And on the contrary, how 
any can we reckon, which after they have riſen 
Wo the higheſt Degree of Glory and Grandeur, 
Wet at laſt have found their End in an entire De- 
ruction? So that even ſuch a long and healthy 
ife as we have been ſuppoſing, would only be 
Y miſerable Pilgrimage for him, in which, when 
e had hardly come out of one calamitous State, 
e would be in a continual Apprehenſion of 
nother. N 10 . 
And if no evil Accident ſhould overtake him 
which is not to be conceived) what Pleaſures 
Ire there in the World that are laſting ? So that he 
an expect nothing elſe but that ſuch a Pleaſure, 
hich whilſt it was new, was very agreeable to 
im, either by long Enjoyment (as Cuſtom ren- 
lers all things) would become firſt indifferent, 
nd afterwards inſipid; or at beſt, by the Uncer- 
ainty, which is viſible in all things, would ſoon 
orſake him: Had he a Wife, Children, and good 
Tiends, which are the moſt comfortable things 
o this World, they would all die before him ; and 
e would every Time be ſubject to that Heart- 
reaking Sorrow of loſing thoſe deareſt Treaſures, 
ere they to live long? So ſoon as they are over- 
aken by the Infirmities of old Age, they would 
nly be continual Objects of Pity, and conſe- 
quently of Grief to him: Yea, every Thirty, 
orty, or at leaſt Fifty Years, he would meet with 
. a new 
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a new, and confequently a ſtrange Generatiy 
and be obliged at every Turn to enter into n 


Friendſhips and a new Acquaintance ; or to cl 


verſe with unknown People, whoſe Inclinatiq 


he muſt ſtudy and learn to know again, to if 
End that he may, whether he will or no, confolfi 
his own to theirs, if he expects to enjoy any Ml 
vour or Kindneſs among them, and not to be aff 
cluded from their Converſation, as a {tiff and il 
natur'd Fellow: And if he has had Children, 


which even a numerous Poſterity are remainin 
what Friendſhip and Love can he promiſe him 
from them? who, though they were deſcended frat 
him, would be yet in a remote Degree of Rel 


tion; ſince Experience teaches us, how ſoon 1 
Kindred, after a few Deſcents, grow ſtrange t 
one another: And 1 have often thought, if 44: 
| himſelf, our common Father, ſhould return 2801 


to the World, and ſtay here ſome Ages, wheth: 
any of his Poſterity would receive him friendly 
Eſpecially if he ſhould pretend to make uſe d 
that Right, by which he alone would be entitle 


to, the Property and Government of every thing 


Would not the moſt Part, if not every individu 


Man, think that he did them Wrong, and ſee hin 


with Concern, taking Poſſeſſion of their Habit 
tions? Now in caſe the Reſpect and Love whit 


every one owes him, could not ſo far prevail 


to render a Father happy among his Poſterit 
what could be expected by a Man in ſo gre 
though ſtrong and healthy old Age, who would! 
no longer conſidered as a Father, but as a remot 
Kinſman, whoſe Pedigree could not be traced, d 
perhaps even.as a meer Stranger ? | 
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Er. V. The miſerable Condition of the Atheiſts, 
$1 NCE then a long and healthful Life, which 


Wotherwiſe ſeems to be the moſt deſirable Bleſſing 
Wupon Earth, is ſo vain, a Man cannot be ren- 
gaered happy thereby; let any one who doubts or 
aenies the Perfections of a Gop, extend his 
Thoughts farther, and ſee, Firſt, how dreadful 
uch a Life would be to him in particular, even 
though, according to his miſerable Philoſophy, he 


had no Gop to fear, and that all Things were 
direted;either by meer Chance, or by irrational, 
unknow ng, and neceflary Cauſes. TR 

For from ſuch Principles as theſe he muſt 
grant, that in caſe he were unhappy, nothing but 
Chance could relieve him ; if he were happy, 
ſince the Cauſe thereof is accidental and igno- 
rant of its own Effects, he muſt live in a continual 
Fear, that every Moment may change his Condi- 
tion: And not to reckon up all the Circumſtances 
that may evince the ſame, what is there in the 


World from which he can expect the leaſt Happi- 


neſs or Advantage with any Foundation of a rea- 
ſonable Hope, and from whence he can expect 
any Love or Good-will towards him, let him be- 
have himſelf as he will? And that Man's Life 
muſt be very miſerable, who is neither Loved 
nor Eſteemed by any body. Suppoſe he were a 
Prince that governs a whole Nation, how can 
he think, without great Uneaſineſs, that it is by 
meer Chance his Subjects obey him? If he be a 
Subject, and lives under the Command of a Su- 
perior, muſt he not tremble when he conſiders 
that it is accidental only that his Goods are not 
ſtolen; his Houſes burnt ; his Wife and Daugh- 
ters raviſhed ; his Sons carried into Slavery, or 
murdered ; and that it is by meer Accident that 

Sg | is 
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his Children, being wicked, do not, without any 
Scruple of Conſcience, poiſon him for the ſake 


his Inheritance, in caſe they think he keeps then 


too long out of it? And fince upon this ſame 
Hypotheſis there is no kind of Order or Prov. 
dence, and that Chance, as Chance, may at al 
Times produce, indifferently, this or that Effect; 
muſt he not tremble when he looks upon the! 
Earth, which, if every thing depends upon r. 
Chance, may immediately begin to burn unde 


him, or may open her Mouth and ſwallow hin 
up? And if he looks into the Air, muſt he not 
imagine, that it is purely accidental that he-i 
not deſtroyed by Storms and Tempeſts, by Thun- 


der and Lightning, or that Rains and unſeaſong 


ble Weather do not ruin all his Plantations and A 


Poſſemo n:? 1 
In vain, alſo, will he endeavour with ſuch like 
Conceits to avoid all theſe 'Terrors ; tho' he 
ſhould admit that it was not a meer Chance, but 
an unintelligent Neceſſity which governs the Uni- 
verſe by certain unchangeable Laws ; for fince, 
according to theſe ſuppoſed Laws, he ſees ſeve- 


ral interfering Operations of Nature come to pals, 


whilſt he ſees the Air one Time Calm, another 
Time Tempeſtuous ; whilſt he ſees the Wind from 
the South, and then again from the North ; the 
Sea Ebbing and Flowing; one Seaſon extreamly 


Fot, another very Cold, and the like; muſt he 


not confeſs (though he ſhould ſuppoſe that allthis 
did neceflarily happen) that it will be as terrible 


to him as Chance itſelf; to him who knows not 
when a contrary Effect ſhall be produced accord- 


ing to theſe ſame Laws. 


S Fc. 
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ec r. VI. The Advantages which they that Love 
and Fear a Go pP enjoy. 


LASTL v, let him tell us ſincerely, whether in 
eſpect to all that has been ſaid, he does not 
WW: hink thoſe Perſons to be unſpeakably more happy, 

Who are convinced that they depend upon an ado- 
able Creator, by whoſe Wiſdom they have been 
Wo wonderfully formed; whoſe Power has render'd 
Wo many of his Creatures ſubſervient to their 
Jon Well-being ; who has given them the Capa- 
Kcity to enjoy the ſame with Pleaſure and Thank- 
fulneſs ; who being Wiſe and Mighty can preſerve 
hem, and being Merciful will preſerve them; 
that without his good Pleaſure, none of the 
Eforeſaid Evils come upon them; inſomuch that 
bf He be with them, nothing can be againſt them; 
who, beſides the good Things of Nature which 
He is largely and conſtantly dealing out to them, 
makes known his Word to them ; and to remove 
all their Doubts, has ſtamp'd it with irrefragable 
Marks of its Divine Original ; who has there re- 
vealed his Will, purſuant to which He will be 
ſought after, ſerved, thanked, and praiſed by 
them ; who has there manifeſted his Love to them, 
which paſles all Underſtanding ; and has like- 
= promiſed to render them eternally happy after 

ST 8 = 


sro r. VII. It 55 therefore neceſſary to ſeek for the 
"8 Demonſtrations of a Gop, Pſalm xiv. I. 


Nov ſince every Atheiſt muſt confeſs, that 
his own Principles (unleſs he will deny them too) 
do render him unhappy, and cauſe him to live in 
continual Apprehenſions; I leave him to ju 
whether a Man muſt not be a very abſurd Perſon, 

Vor, I. B — 
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and, as it were, an Enemy to himſelf, who not 


withſtanding that he ſees the contrary Opinio 
maintained by many others, of whoſe Wiſdom Hf 


has no Reaſon to doubt, yet takes all the Pain : 
imaginable to perſwade himſelf that there is nl 
Gor; and therefore, whether the Holy Penna 
in the firſt Verſe of the 14th Pſalm, has not if 
great deal of Reaſon to give ſuch a Man Wo F 
Name of Fool, who though he can never prove wiſh 4 
Opinions, yet 'vith all his Heart, and all his Soul 
endeavours to make himſelf miſerable, and to ru 
headlong into a State full of Terror and D 
ſtract ion; that is to ſay, into the Condition of a 


Atheiſt? 


For a Confirmation of the Truth of what hw" 
been here ſaid, I could farther add, that I my{lM 
have heard one of theſe miſerable Wretches, whol i 


E ſeemed capable of every thing but 2e 


nowledging a Go p, lament the Unhappineſsd 


his Condition with great Frapkneſs, and in the ; 


moſt pathetick Manner. 
And I can't forbear ſaying, that the Remen. 
brance of it does ſtill very much affect me whilt 


IT am now writing it, though long after his Deceaſe 


To proceed; If any one has a true Love fc 
himſelf, and does but hear that it is maintained 
by many Perſons for an uncontroverted Trutz 
that there is a Wiſe, Mighty, and Merciful Cres 


tor of the Univerſe, who can render all thoſe thi 


endeavour to know, ſerve, and honour Him, hap 


Py, both now and for ever; and thoſe that dem 


or deſpiſe Him, miſerable to all Eternity: I fa 


that Man muſt be in a very deſperate Mind, if 0 


does not think it to be of the utmoſt Importand 
to enquire into the Force of ſuch a Proof, up" 


_ which ſo many wiſe Men, living and ay ing, d. 


entirely depend. 


SECT 
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© cr. VIII. The Trauf tion to the following 
* 


I nor then, that among theſe unhappy Men 
ere may be ſome found, who, in order to free 
eemſelves from theſe ſad Uncertainties (for no 
W: heiſt ever had any Certainty of his wretched 
| x (otions) will think it worth their Pains, ſeriouſly 
Wo weigh the Arguments that may contribute 
ereto; and we beſeech ſuch to paſs on along 
With us to the following Contemplations ; and 
Perhaps the Great Gop of Heaven and Earth 
Wy vouchſafe (as we heartily beg of Him for 
Wheir Sakes) to open their Eyes, to the End that 
Whey may ſee, and be fully convinced of the un- 
xpreſſibly amiable Perfections of his Glorious 
Works. ; 


cox x EMPLATION II. 
Df all that is V. 72 ble, and of Our ſebves i in 


ae 


ah. 


PECT. 11 tr; js meg to call pon G OD at the 

- Beginning, 
ND come to the Thing itſelf, and from 
the Viſible Part of the World endeavour 


to ſhew, that in the Structure thereof, the Wiſ- 
dom, Power and Goodneſs of the Great Crea- 
or ſhines out with more Brightneſs and Luſtre, 
oo to admit of a Compariſon between any of 
his Works, and thoſe of the moſt skilful Artificer 
. . i 1 
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that ever was. Let it not ſeem ſtrange to nf 
one, that in this Enquiry, which perhaps may . 
thought purely natural, we affirm it to be ab 
jutely neceſſary, firſt of all to implore the Graff 
Creator and Governor of all Things, with wi 
deepeſt Humility, that He would be pleaſed ff 
enlighten our Underſtanding (which in itſelf 
ſo dim) that we may view and comprehend t | 7 
Beauties and Wonders of his Works; and farthe 
that through his Goodneſs, He would vouchſafct 5 
purify our Hearts from all contradicting Paſſoi 
and unreaſonable Notions reſulting from thence; 
ſince it is not unknown to any one who has off 
tained this Grace, that he can, as it were, {Mi 
and diſcover, in innumerable Things, with 
entire Conviction of his Conſcience, the adorabl 
Maker of them; that many things have of 
preſented themſelves to his Mind formerly, an 
have been rightly underſtood and comprehendei 
by him, without once exciting him to look up til 
the firſt and chief Cauſe thereof: So that it plain 
ly appears from hence, that neither the Penetratio 
of his Judgment, nor the 'Things themſelves, at 
ſufficient to lead him to a right Contemplation 
without ſome farther Aſſiſtance beſides them. And 
in caſe an Atheiſt ſhould only conſider theſe Con- 
victions as Hiſtorical Truths, yet at leaſt he mul 
acknowledge, that in a Matter of ſo great Impor 
tance, and upon which his everlaſting HappinebM 
or Miſery depends; it would do him no Ham 
according to his own Principles, if, like the At 
niaus, he ſhould invoke the Aſſiſtance of a GO 


as yet unknown to him. 


Seer 


| | The Religions Philoſopher. If 


Wc. II. G0 D's Eternal Exiſtence proved from 
the Creatures, 


N ow to proceed to our intended Work : Since 
Nur Deſign is rather to offer, or propoſe the Proofs 
We the Perfections of Go p, that is to ſay, of his 
dom, Power, and Goodneſs, by way of Con- 
Wiction to unhappy Atheiſts, and doubting Minds, 
an to prove his Eternal Exiſtence, that being not 
enied by any Atheiſts who own an Fterna! Being, 
far as I know; yet if there be any among them 
blind as ſtill to doubt, whether this alſo can 
e demonſtrated from his Works, we ſhall like- 
iſe endeavour to give them full Satisfaction here- 
„ and to produce unanſwerable Proofs thereof 
this very Place, before we proceed to the other. 
Let the At beiſt then ask himſelf, upon the Sup- 
ofition that there was no Eternal Being, that is, 
n caſe there ever was a compleat Nothing, when 
here was neither Creator nor Creature, nor any 
hing whatever that had an Exiſtence, whether he 
nuſt not be convinced, that in all Eternity the 
malleſt thing whatever could not come to exiſt ; 
nd that ſuch a Nothing muſt remain and continue 
o infinite Ages, a meer and ſimple Nothing? 
So that not only from this vaſtly extended 
Heaven, and the unſpeakable great Lights and 
Bodies, but even from the moſt tender Leaf or 
raſs, from the moſt contemptible Stone we tread 
pon, and from the ſmalleſt Grain of Sand, this 
\ertion can be irrefragably maintained; ſince if 
Ver there was a compleat Nothing, the very mean- 
ſt of all theſe could never have been produced, 
or made to exiſt in an Infinity of Ages. 


CT, 
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SEC r. III. The ſame proved from Romans i. 2 


ArrER the fame manner we ſee the Ape 
Paul proving God's Eternal Power, whereby h 
exiſts of himſelf from all Ages, and his Divi, 


vu hereby he is diſtinguiſhed from all Creatuſ 


that have had a Beginning: And thus ſpeaking 
his Epiſtle to the Romans, Chap. i ver. 20. Tei 
viſible Things of him from the Creation of th 
World are clearly ſeen, being underſtood by the Thin 
that are made, even his Eternal Power and Godhed 
fo that they are without Excuſe : And ſhewing lik 
wiſe that in naming the Creatures in general, 
excepts nothing out of them, how ſmall ſoerer j 
may be, which by its Exiſtence is not capable 
convincing, with the utmoſt Certainty, every an 
that has not quite loſt the Uſe of his Reaſon, 
Go pꝰs Eternal Power and Divinity; that is, amor 
other Things, of his Eternal Exiffence. 


SECT. IV. The Contemplation of Ourſelves 
: | General. 


No was this Contemplation of all Creature 
general, after the aforeſaid Manner, is a Teſtint 
ny to every Man's Conſcience, that there 4 
Eternal Go p; ſo likewiſe will every Man that ol) 
views the Frame and Conſtruction of himſelf (a0 
conſiders who he is, and whereof he conſiſts; h 
he is come into this World and preſerved therell 
from thence be convinced of the Wiſdom, Pow! 
and Goodneſs of ſuch a Go p, without hardly col 
ſidcring any other Particulars, though we hope alk 

to account for them hercafter. 5 
He, therefore, who has hitherto denied ( 
doubted of fo weighty a Truth, let him turn hi 
Eyes and Thoughts firſt upon himſelf on) 
wit 
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hen he cannot but confeſs, that he has a Body, 
of which, being in Health, he is capable to move 
ome Parts, ſuch as the Hands, Feet, Eyes, Ec, 
irbitrarily, and according to his own Pleaſure ; 
ind again (which is very remarkable) that his 
FW ill has little or no Influence or Power over other 
arts. Thus his Heart beats, his Blood circulates, 
is Stomach and Bowels are moved; the Humours 
W:ndFluids, which compoſe ſo great a Part of his 
"WBody, produce ſeveral Effects in him, without 
his being able either immediately to hinder or pro- 
mote their Operation: Moreover, he finds that he 
Underſtands, Wills, Reaſons, Loves, Hates, Fears, 
Hopes, and (in one Word, that Philoſophers com- 
ny make uſe of to Sum up the whole) that ne 
= ET : 


Secs. V. The Contemplation of our Body, which 
45 Farb. 


N ow upon enquiring firſt into our Body, we 
ire convinced by certain Experience, that the ſame 
conſiſts of the Food we uſe, ſuch as Herbs, Fruits, 
Corn, Fleſh, Fiſh, Water, and the like. 'The Beaſts 
have likewiſe their Food; and though theſe eat one 
another, yet the Food of moſt of them conſiſts of 
Plants and Water; for as for Foſſils, Metals, and 
ſuch like, we do not yet know that they ſerve for 
Food to any Creatures; and though they ſhould, 
yet the following Proof will remain in its full Force. 

Now all theſe Plants ſpring out of the Earth, 
and being ſown, ſeem to draw their whole Sub- 
Rance from Earth and Water, excepting only what 
Air, Light, or ſuch like Matter, may contribute 
thereto ; which Mixture of all rogether, becauſe 
we meet with it in all fruitful Soils, we ſhall here- 
atter, for Brevity ſake, call by the common Name 
of Earth. 

B 4 From 
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From whence then a Man muſt finally conclude, 
that the Matter whereof his Body conſiſts, is no. 
thing but the Water he uſes in his Drink, together 
with an altered and diſguiſed Earth, which firſt 


becomes Plants, and afterwards is turned into the 


Subſtance of his Body. 


Nov if all this does not appear clearly enough i 


to him, let him ſuppoſe the Perſon of a Man 
who, having been before very fat and heavy, has 
loſt ſome Pounds of Fat by Sickneſs ; if ſuch 
a Man being reſtored to his Health, and uſing no 
other Food than Bread and Water, ſhould again 
attain to his firſt Weight ; whence proceeds this 
his new Fleſh, but from the aforeſaid Bread and 
Water? But more eſpecially, if he conſiders the 
Smallneſs of his Body in the very Beginning, 
which when his Mother firſt conceived him, wa 
ſcarce of the Weight of half an Ounce ; though 


the ſame Body afterwards, firſt by the Nouriſh. 


ment it received from the Mother, and after- 
wards what it took in it ſelf (both which, with 
_ reſpect to the Matter of it, can be called nothing 
but Earth ) grows up to a Man of ſo many Pounds 
_ Weight : And will he then ſtill doubt, ſince all this 
Nouriſhment conſiſts of Water and Earth only, 
whether his whole Body, in its utmoſt Extent, is 
any thing elſe but a metamorphoſed or tranſub- 
ſtantiated Earth? TI 


Secr VI. That the Body does not Think. 


Havixs now diſcovered theſe Things con- 
cerning his Body (that we may advance a little 
farther ) let him ſuppoſe himſelf ſitting with 
another Perſon at Dinner ; could he think that 
the Bread, Fleſh, Fiſh, Beer, Wine, Oc. that are 
eaten and drunk, ſhould firſt become Nouriſh- 

ment, 


AN 
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ment, and afterwards being turned into his Body 
(or rather, that Quantity of Earth, from whence 
this Nouriſhment proceeds) has the Capacity to 
judge of, and to underſtand his, or another Man's 
A le ; or can comprehend the Demonſtration 
Jof a Propoſition in Euclid ? Or let him conſider, 
W whether a skilful Chymiſt and Philoſopher could 
ever juſtly fancy to himſelf, that he was able to 
produce, out of ſuch Food or Nouriſhment, a 
© ſolid or fluid Body (beſides which two, no third 
can be ſhewn) that can Think, Reaſon, and Diſ- 
E courſe like a Man? Now I cannot bring myſelf. 

to ſuch a Belief, that there ever was any Man, 
who deſired to paſs for a Perſon of the leaſt Senſe, 


capable of advancing ſuch Notions, and intrench- _ 


ing himſelf in the ſame, againſt an approaching 
Bayr.. | : 


Sr r. VII. The Soul demonſtrated. 


AL 1 this being duly weighed, can a Man 
| make any other ſort of Conclufion, than that his 
Food, conſiſting of Earth and Water, is the Sub- 
ſtance of his Body ; and that nothing of thoſe, 
or of any thing elſe produced by thoſe (nor con- 
| ſequently his Body) is capable of Under/tanding, 
Reaſoning, or Thinking. „„ ook 
And yet he is aſſured, and plainly convinced, 

that he both Underſtands, Reaſons, and Thinks : 
This therefore is an irrefragable Proof that there 
is ſomething elſe in him beſides his Body, which 
Underſtands, Reaſons and Thinks; ſo that he does 
thereby know ſo much of himſelf, as that he is 

compoſed of two diſtin Subſtances, viz. of a 
Body which is Earth, and of ſome other thing 
beſides his Body, which other Thing Underſtands, 
Reaſons, and Thinks, This laſt is called the Soul; 


and 


ST. VIII. No Man proceeds from hi mſelſ, Mor 3 


and wholly uncapable of beſtowing on himſelf 
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and therefore he knows that he does conſiſt of ; i 
Body and Soul. | 


from his Parents, but from another, 


BEING come thus far, and knowing what he 
is, let a Sceptick, or an Atheiſt, go a little farther WM 
with us, and endeavour to find out how he came 
into this World, and how he is here ſupported. 

And that he may bring himſelf to conſider the 
ſame experimentally, let him examine himſelf, and 
ſee, if it was in his Choice or Power to be here 
or not, whether he would chooſe to be formed 
Sick or Healthy, Blind or Seeing, Streight or 
Crooked : To all which, without Doubt, he wil 
anſwer, that he would rather be formed with the 
good Qualities. On the contrary, let him by 
his own Experience enquire, whether he be not 
placed here without the leaſt Act or Concurrence 
of himſelf, and entirely without his own Knoy- 
ledge, in the Condition wherein he finds himſelf, 


more or fewer Advantages of Nature: Conſe- 
quently then, he muſt be convinced that he does 
not proceed from himſelf, but from another. 

But ſuppoſing it ſhould be objected by ſome 
body (who being wavering and full of Doubts, 


and unwilling to conſent to what has been here 
advanced, leſt he ſhould be forced to acknov- 


ledge a GoD) that his Parents were, by way of 
Procreation, the firſt Cauſes of his Exiſtence i! 
this World ; which at firſt Sight carries ſomething 
ſpecious with it; yet if he will be pleaſed to 
penetrate farther into the Matter, he cannot re- 
fuſe believing, that his Parents, as well as others 
owe their Beginning to that Defire of propagarinh 

„ 1 | hel 
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their Species, which is naturally implanted in all 
Creatures, without any Certainty at the ſame Time, 
or Thought of the Conſequences of ſuch an Act. 
And muſt he not, moreover, confeſs, that none 
of them all were capable of knowing, or ſaying 
whether it ſhould be a Man or Woman, a deform- 
ed or well-ſhaped Child, that was to be produced? 


Vea, after the Birth, does it clearly appear to ei- 


ther of the Parents, how the Body of ſuch a Child 
is framed with reſpect to its Veins, Nerves, Fleſh, 
Bones, Humours, and other Parts ? e 
Now if all this be brought to paſs without the 
Knowledge of the Parents ; if they be entirely 


N ignorant of the Compoſition or Structure of their 


Child, how can he look upon them as the true 


E Cauſe of his Being and Subſiſting ? Can one juſt- 


ly hold that Perſon for the Artificer, or the real 
Cauſe of any Machine, who is forced to' own 
that he does not know any thing of the Conſtru- 


ction, nor how it came to be ſo made? And yet 


more, who did not ſo much as know even whe- 
ther it was made by him, though he did all that 
lay in his Power towards the Production of it ? 
And ſince he cannot judge that his Parents have 
contributed more to him than others do to their 


Children, muſt he not own that it follows from 
thence, that he is placed here entirely without his 

| own Concurrence, and without being able to prove 
that his Parents are any thing elſe but unknowing, 
and conſequently no true, but, at the moſt, inſtru- 
mental Cauſes only of his Exiſtence ? 


Moreover, to the end that we may obviate all 
Evaſions, and demonſtrate undeniably that he 
cannot be produced by his Parents as true Cauſes, 
let him recollect, that beſides his Body there is 
a Soul of which he conſiſts, which has been al- 
ready ſhewn to be entirely different from his 
Body. Now all that could happen towards his 

| Pro- 
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Production on the Part of his Parents, ſeems on. 
ly to have Reſpect to his Body, and conſiſts in 
nothing more than in the Communication of the 
Semen Corporeum, which likewiſe has its Original 
from Food and Nouriſhment ; and therefore, ac. 
cording to what has been proved above, is no- 
thing elſe but metamorphoſed Earth and Water, 
Now this Earth and Water, or any thing elſe | 
that proceeds from them, does neither Under. 
ſtand nor Think, and yet he himſelf does both; 
for which Reaſon he ought certainly to be con- 


vinced, that he, as a Man, that is to ſay, as an 


intelligent, rational, and thinking Creature, can 


by no means owe his Being to his Parents; and 


ſince he cannot be the Cauſe of himſelf neither, 
he muſt therefore, as well as all his Forefathers, 
have been brought into the World by ſome other 


Being. 


I have here in the Beginning, that I might not 
ſeem to argue too acutely, paſſed over thoſe mo- 
dern Obſervations, by which it is pretended, that 
the Humane Body draws its Origin from a 


 Stamen, or Fundamental Principle, in which the 


Members are rolled up as in a Clew or Ball of 
'Thread ; which afterwards, by the Help of Nou- 
riſhment, is filled up and unfolded to a viſible 
Body. 'The Reaſon is, becauſe the Proof which 


we have here in View, would {till remain of the 


ſame Force. Firſt, Since this Stamen, how 
{mall ſoever it may be, whilſt it continues un- 
folded, is nevertheleſs a real Corporeal Subſtance. 


Secondly, Becauſe it is not yet proved, that this 


Stamen does not proceed from the Fluids of the 
Father or Mother, or of both ; and therefore 
does likewiſe conſiſt of diſguiſed Earth. Thirdly, 
By what Cauſe ſoever this Stamen is produced, it 
cannot be denied, that when it is quite unfolded 


into a Viſible Body, it is nevertheleſs dCorporen 
ih. 
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WT cubſtance, and fo remains. Now that ſuch a 
Jubſtance can Diſcourſe or Think, no body that 
BS ould paſs for a wiſe Man will raſhly affirm ; nor 
do!] believe neither, that there was ever any one 
BZ found who would perſiſt in this Notion, That we 
S ought to aſcribe the true and real Cauſe of the 
Formation of our own Stamen, or of any other 
Humane Body, to our own Knowledge, or to 
that of our Parents. Whoever, therefore, does 
any thing ignorantly and unknowingly, cannot, as 
W we have ſaid before, be conſidered any otherwiſe 
than as the inſtrumental, but by no means the 
true Cauſe of any Effect: From whence it follows, 
hat the Conclufion muſt remain as it did; name- 
© ly, that neither our Parents, nor we ourſelves, are 
the true Canſes of our exiſting bere, 


SECT. IX. That our Support is from another. 


| Now after the above-mentioned Diſcoveries, 
it may eaſily be made appear to every Man, that 
as he is not placed here by his own Power, ſo 
neither is he ſupported by the ſame : For if he 
were, he might at leaſt provide Food and Nou- 
| riſhment for himſelf : But can he make the Sun 
| to riſe, which cauſes every thing to ſpring out 
| of the Earth? Can he bring down a Drop of 
= Rain from Heaven, which renders the Gound ſo 
fruitful, and which likewiſe muſt ſerve him for 
| Drink? Can he communicate an Exiſtence, and 
the neceſſary Properties to one ſingle Ear of Corn, 
or to the ſmalleſt Blade of Graſs, in order to feed 
| himſelf, and thoſe Creatures which he uſes for his 
Nouriſhment ? But to go yet farther ; ſuppoſing 
| he had Food in abundance, can he tell after what 
manner his Body is thereby ſupported ? Or does 
he know where that which refreſhes his Body re- 
mains, as ſoonas it has paſſed through his Stomach 


and 
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and Bowels, and how his Food is turned into 
Blood and other Juices, and how they again are 
converted into ſuch different Parts, of which hi; 
Body conſiſts? So that here again, he can con. 
_ clude no otherwiſe, than that all this ſurpaſſes his 
Power, and that it is not by himſelf, but by ſome 
other Being, that he exiſts and is upholden. 2 


Sect. X. And this other Being either knows, * 
or is ignorant of what he doeh. | 


* 
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Now being thus far aſſured from what has 
been ſaid, that a Man is not produced by himſelf, 
nor by his Parents, but by ſome other Being, by 
which he is likewiſe ſupported ; I leave any one 
to judge, whether he can live in a perfect 'Tran- 
quillity, without endeavouring to know what kind 
of Being it is, by which he is made and pre- 
ſerved; fince I cannot think that he is ſo inſen- 
ſible, or ſo little affected concerning thoſe Things 
that relate to his own Happineſs or Miſery, as 

not to look upon this to be an Aﬀair of the ut- 
moſt Importance. 8 ape rig 
If then he will endeavour with us to enquire 
into theſe Matters, he muſt at leaſt acknowledge 
for an undemiable Truth, that the Cauſe by 
which he is here placed and ſupported, does either 
know and underſtand its own Actions, or-elfe is 
entirely ignorant of them; that is, he muſt either 
agree with the wiſeſt part of the World, that 
there is a & O p, by whom he is made and preſerved, 
who knows what he did, and what he daily does, 
with reſpect to him; or elſe he muſt endeavour 
to perſwade himſelf, purſuant to thoſe Principles 
of unhappy Atheiſts (which have never yet been 
demonſtrated) that he was brought into the 
World by a meer and ignorant Chance, or by a 
neceſſary Conſequence of the Laws of an um 
5 Knowing 
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rowing Nature: One of theſe muſt be un- 
Houbtedly true. . 


4 ser XI. That our Maker and Preſerver is 
= Wiſe, Mighty and Merciful. 


Now in order ſeriouſly, and without Paſſion 
or Prejudice, to conſider ſo important a Matter, 
and to know which of theſe two * are 

to be received for Truth; let him ſuppoſe that 
Ihe were to be brought into a Room, where he 
WE ſhould ſee ſeveral Clocks and Watches that have 
been adjuſted with all the Skill and Perfection the 
W Artificer could exert, ſo that they went very true 
and regular; and then ler him ask himſelf, whe- 
ther he thinks thoſe Machines could acquire their 
Exiſtence and Aptneſs to perform their ſeveral 
Functions, without the Concurrence of the Skill 
and Judgment of a Workman, and only by Cauſes 
that were ignorant of the Effects they produced, 

ſuch as meer Chance, or neceſſary Laws of Na- 
ture? and whether he would not judge that any 
Man, who ſhould undertake to deduce ſuch Con- 
cluſions from his own Philoſophy, were not quite 

cout of his Senſes ? e oe 0g 

After having maturely conſidered all this, 
let him proceed farther, and inſtead of Clocks, 
let him caſt his Eyes upon the Frame and Con- 
ſtruction of his own Body, or upon that of Beaſts, 
Birds, Fiſhes, Plants, and other Wonders of Na- 
ture, and think, ſince a good Clock does un- 

doubtedly prove its Workman skilful, whether in 
each of theſe laſt mentioned Things there does 
not appear an Art incomparably greater than that 
which ſhews itſelf in the very beſt Clocks? Foraſ- 
much as'it is moſt certainly true, that the beſt 
Artificer in the whole World is not capable of 
producing even a Mouſe or a Fly, a little Flower 
or 
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or a Plant, though never ſo ſmall, in ſuch a Pen 
fection as we ſee them daily appearing. Let hin 
therefore ſilently examine himſelf, whether al 
his Atheiſtical Arguments can bring him to em 
brace theſe miſerable Notions for Truth wit 
Tranquillity, and without a continual Remor{:|: 
of Conſcience, vix. that he who made his Bod 
and all theſe Things, after ſo wonderful a Mannen 
and out of ſuch improper Matter as the Earth 
appears to be for ſuch a Purpoſe, ſhould be 6 
far void of Wiſdom and Underſtanding, as na 
to know after what Manner, or to what End, h 
had made the ſame ? L 

Now ſince an unhappy Atheiſt ſeems to be un- 
avoidably obliged by all theſe Things, to acknoy- 
ledge that his Creator is wonderfully Wiſe ; ſince, 
moreover, the Manner whereby he is preſerved, 
| ſeems to convince him, that this his Preſerve 
is not only Wiſe, but alſo Mighty and Merciful; 
having moſt bountifully provided ſuch a great 
Body as the Sun to give him Light; the Air ſur- 
rounding this whole Earth, for Reſpiration ; ſo 
great a Quantity of Water to aſſwage his Thirſt; 
ſuch a Number of Plants and living Creatures to 
ſatisfie his Hunger, and to refreſh him; and fo 
many other 'Things for other Uſes, without any 
Co-operation on his Part, and ſuch wonderful 
Faculties for the Enjoy ment of them all; let 
him finally conſider with himſelf, what he ought 
to expect, even in his own Judgment, from the 
juſt Wrath of this his Maker and Preſerver, in 
caſe he continues to deny his Wiſdom, to deſpiſe 
his Power, and to be ungrateful for his Mercies ; 
and in order to free himſelf from the Obligations 
he lies under to Providence for all theſe good 
Things, if he continues to aſcribe them all en- 
tirely to inſenſible and ignorant Cauſes. 


a 
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B:cr, XII. The Tranſition to the following Con- 
templations. : 


B 1 can ſcarce think it poſſible, that there ſhould 
in be an Atheiſt fo deplorably obdurate, after 
Having weighed all theſe things moſt ſeriouſly by 
imſelf, as to dare to own, that the Conſideration 
hereof does not make him uneaſy ; and in caſe 
Where ſhould be any that had ſo far abandoned 
t emſelves to their ſeducing Paſſions, yet it is not 
be imagined, that all of them have ſo greatly 
Wenounced their Reaſon, as not to think it worth 
eeir while to paſs on with us to the Contempla- 
ef ihe Works of the great Creator in the fol- 
owing Diſcourſes ; or that among ſo many Par- 
Wiculars and Wonders which they will there meet 
Frith, there ſhould not be one ſingle one, ſuffi- 
Ticnt to make them ſee their Error, and to give 
hem a convincing Proof of a Deity ſhining out 
Wo brightly from thence. This I can ſay experi- 
Wnentally, that by the Meditation chiefly of what 
pas been here offered in theſe two firſt Contem- 
plations, an unhappy Perſon, whom I had for- 
merly often beſought, while he was in good Health, 
that he would ſeriouſly weigh theſe Things by him- 
Welt (and who was wont, even till a few Weeks 
before his Death, where-ever he could ſpeak his 
Mind freely, to ridicule all ſuch as acknowledged 
and ſerved a Go p) was by Go p's Grace brought 
Prer to better Thoughts, and to a Conviction of 
bis Exiſtence, as he confeſſed to me with his own 
Mouth, in his laſt IIlneſs. 


Vor. I. 0 Con 
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CoNTEMPLATION III. 
Of fome Particulars in the Mouth, 


* 


SEC T. I. Concerning the Teeth. 


FF O begin then; let us firſt contemplate oſ 
1 own Body, and all the wonderful Strucmi tl 
thereof; which, though the moſt part of our Fo 
as Bread, Fleſh, Fiſh, Ec. conſiſts of ſolid Bode 
cannot be nouriſhed by them ſo long as they ri" 
main ſuch, and are not firſt converted into Fluids 
wherefore a Means was requiſite to turn theſe {i 
lid Bodies into a liquid Matter, and even ſuch a 
ſhould be proper to preſerve and nouriſh us. 
For this Purpoſe there are Teeth planted in ou 
Mouths, of which thoſe that ſtand foremoſt at 
ſharp and cutting, in order to bite off a Part d 
that Food which is taken in, whoſe ſemicirculit 
Figure is wifely adapted to a juſt Meaſure of tit 
Piece to be bitten, and ſo as to be afterward 
chewed with the moſt Conveniency, as every ot 
may experience who makes his Biting great! 
or ſmaller. The ſecond Sort are thoſe that att 
called Dog-Teerh, and thoſe are more pointed thin 
cutting, and ſeem to be particularly deſigned it 
ſomething that is tougher and harder, and whicl 
cannot eaſily be penetrated by the former, in c 
der to hold it faſt, and ſo to divide it from tt 
other Part. „ 
Does there not appear a wiſe End in all this! 
Why are not the following Teeth, which are called | 
Grinders, of the ſame Figure? Why are they " 
| an 
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ad broad, and uneven with Cavities and Protu- 
erances, as if Nature intended, that what was 
Pitten off by the foremoſt, ſhould be cruſhed ſmall 
Ind ground by theſe latter, to which their Un- 
E@enneſs contributes; as it is in ſome Mill-Stones 
nat are made uneven on purpoſe, in order to 
rind the better? If this is done by Chance, why 
Hon't the Grinders ſtand foremoſt, and the Fore- 
BT ceth in the inward Part of the Mouth, which 
Vould certainly render Biting and Chewing very 
uneaſy? How happens it, that almoſt all the 
ther Bones are clad with a tender and ſenſible 
Membrane, but the Teeth, ſo far as they ſtand 
ut of the Gums, with none; unlefs it were to 
Wevoid that Pain, which the Uſe of them in biting 
{Would occafion, by preſſing upon ſuch a Mem- 


Sect. II. Of the Enamel of the Teeth, 


Ca any one ſuppoſe that it is without Wiſdom 
and Deſign (ſince the naked Bone can rarely en- 
dure the Air without Corruption, and the cover- 
ing it with a Membrane would be here uſeleſs 
and inconvenient) that the Teeth are ſurrounded 
with a hard Subſtance, which the Author of the 
Hiſtory of the French Academy of Sciences, for the 
Year 1699, p. 48, calls the Enamel ; wherewith 
[they are, as it were, glazed round about, ſo far 
as they are expoſed to rhe open Air ; and which 
as ſoon as they loſe, they rot, and are corrupted. 
In Tab I. Fig. 1. you may ſee a Kepreſentation 
thereof: The Line ACFH is that Fart of the 
Cums out of which the Teeth appear; AEC and 
FGH are the Roots of the Teeth: The Parts 
ADC; and FLH II ſhew the Enamel or Glaz- 
ing, which conſiſts of ſmall Fibres running pa- 
alle! to each other, that joyn ſometimes at the 
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Top, but below are ſeparated from each otha 
This Enamel covers the whole Tooth as far if 
it ſtands out of the Gums: MM are the li 
tle Holes through which the Nerves paſs int 
the Root of the Teeth of young People, bu 
are cloſed in Old, as in NN: By which men 
this Part of the Nerves, which are otheryitſ 
in the Teeth, is ſeparated from the remainigſ e 
Nerves. | —_— 
The Bone of a Tooth is remarkably hard 
than all other Bones, and is therefore thought H 
ſome to be of a petrified Subſtance, to the EA 
that it might not become uſeleſs by Attritia 
And. whereas other Bones ceaſe growing after 1M": 
certain Age, the Teeth, or at leaſt their Enam«,M 
increaſes even to old Age, in order to make goo 
the continual wearing of them. This appears wha" 
we loſe a Tooth out of one of the Jaw-bones, WP" 
that which is oppoſite to it in the other, becom. 
ing oftentimes longer than thoſe which are neu . 
to it; Derg | | 5 


q 


* 


Secr. III. Of the Lips. 4 
| To ſay no more of other Uſes of the "Teeth, 

with reſpect to the Beauty of the Countenance, 
and particularly for Speech, which by their Means 
becomes intelligible, eaſy and diſtin& ; who cat 
conſider the Structure of the Lips without Aſtoniſſ- 
ment, and their Motion in ſuch various Manners! 
The Opening of them for the Reception of Food; 
the Cloſing of them again to prevent the ſame 
Food, whilſt it is chewed, from falling out of the 

Mouth; the Uſe of them in Humane Speech. B 
theſe the Children ſuck their Mother; and theſe, 
together with the "Tongue and Cheeks, are uſeful 
in chewing the Food, which not being able te 
remain under the Jaws and Teeth, is by them, at 
1 1 1 5 every 


o 
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þ ery turn, brought back again, till it becomes 
Enall, and ſufficiently moiſtened by the Spittle. 


SECT. IV. Of the Glands of the Mouth. 


Is it not likewiſe by a wiſe Contrivance, and 
ot by meer Chance, that there are in the Mouth 
many Glands or Fountains of Spittle? Since if 
Ine Food ſhould remain dry, it could not be 
allowed down, but with a great deal of 'Trou- 
ple; whereas the Moiſture that proceeds from 
Whem by innumerable Orifices, is mingled with the 
BF ood whilſt it is chewed ; and this Liquor, or 
Moiſture, is brought thither by long Veſſels, and 
Hiſtant Glands, not only to the aforeſaid End, 
Wut (which is more) to give an Occaſion for the 
more eaſy converting the ſolid Food, wherewith 
Wit is mixed in the Mouth, into a nutritious liquid 
Subſtance in the Stomach, We ſhall not here men- 
tion the Property of Spittle, in cauſing many 
Things to ferment, or other Qualities, which may 
be found in the Writings of thoſe who have en- 
quired into them, becauſe we will not dwell too 
long upon this Subject. . 


Sgr. V. Of the Tongue. 


Bronx ve take our Leave of the Mouth, 1 
cannot forbear obſerving ſomething more therein, 
| which every one that ſees the Effects of it, muſt 
| needs be aſtoniſhed at: 'This is the wonderful! 
| Structure of the Tongue. And here I would free- 
| ly ask all the Artificers in the World, whether 
| any of them could have invented ſuch a Machine, 
| which having neither Bones nor Joints, can pro- 
duce ſuch an innumerable Variety of Motions ; 
ſometimes making itſelf long and thin, at other 
Times ſhort and thick ; and in a Moment ſtirring 
| C 3 and 


derſtanding nor Wiſdom made uſe of here by HA 


a Place where all theſe Motions may have thi þ 
ba | Z 
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Shadow or Appearance of Truth for his aſc. 


Sound that comes out of the Wind-pipe paſſe 
through; and which, by the Motion of the Tongue, 
becomes diſtin ; and ſo forming all Speeches and 


Man, by the Motion of ſuch an Inſtrument, 
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and turning itſelf after ſo many particular W 
that one can ſcarce fancy any Kind of Motion of 
which it is not ſuſceptible? =_ 

Can any body think that there is neither U 


who has formed ſuch a wonderful Body, only vi 
the Kniting together of ſome Muſcular Fibrſ 
(if we except ſome Glands, the Uſe of which 
to moiſten it, as it becomes dry) and fixing it i 


Let the moſt obdurate and deplorable Athei L 
conſider with himſelf, whether there is the le 
bing this to meer Chance, or to natural Lal 
working neceſſarily, and without any wiſe Dete: 


mination. . 
This Tongue lies in the Mouth, where the 


Languages, produces this great Wonder, that 


can communicate the Thoughts of his Soul tc 


another; whereas, if it were otherwiſe placed, 
or if it were not of ſuch a Texture and Proper 


ty, the whole World would be brought into Con- 


fuſion. This may be obſerved in thoſe, who by 


Deafneſs or other Accidents have the Misfor- 
tune of not being able to uſe their Tongue: Hov 


great is the 'Trouble and Difficulty they find in 


expreſſing their 'Thoughts to other Men? Ir 


ſhort, every one may eaſily repreſent to himſel! 


what a Diſorder it would be, ſuppoſing all Men 
dumb, if we were obliged to make uſe of oth?! 
Signs and Tokens, in order to carry on any Com- 
merce or other Buſineſs with one another ; not (0 
mention the Prejudice which the teaching of 4 

| Sciences, 
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ciences, and in a manner every thing that paſſes 
nong Men, would ſuffer thereby. 
The Tongue does alſo lie upon that Place 
rough which the Meat and Drink paſſes ; and 
beides its other Faculties, is a principal Inſtru- 
nent of Taſte. If it had not this Property, how 
Wnany People would eat without any Pleaſure or 
Patisfaction? Nay, fo neceſſary a Work would be 
ery tedious and irkſome to many. oo 
= Can any one again perſwade himſelf that he 
Ws not beholden to the Wiſdom and Goodneſs 
Wof his Creator, who has placed this Tongue in 
the Month, and endowed it with all theſe Proper- 
ties? Could any Man ever ſhew in the very 
beſt Machine of Humane Invention, ſo many 
Wonders in the Structure thereof, ſo much Wiſ⸗ 
dom in the Diſpoſition of the Parts, ſo man) 
Advantages in the Uſe of it? And can al dit. 
cover the Hand of a wiſe Artificer in the For- 
mation of a much meaner Inſtrument? How 
miſerably blind are ſuch Men, who cannot fee 
in this wonderful and amazing Structure of the 
Tongue, a Wiſe, Powerful and Gracious Crea- 
tor, and ſtill preſume to affirm that all this comes 
to paſs by Chance, at leaſt without Know- 
ledge? | **V =. 
| Not to mention here expreſly that Service and 
| Uſe of the Tongue which preſerves all Men alive, 
vi. by thruſting the Food, after it has been 
| chewed in the Mouth, down the Throat; with- 
out which we ſhould'not be able to ſwallow at all, 
or at leaſt but with great Difficulty ; the Incon- 
veniencies of which, all fuch as have loſt this Fa- 
d de by Swellings in thoſe Parts, are very ſenſi- 
„ I „ 
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48 f 
Sect. VI. Of the Throat. of 
Now if we paſs on to the Throat, whithe -n 
the Food leads us from the Mouth and Tongu WM; 
and if we conſider the Structure thereof, can an by 
one imagine that it was ſo contrived without anj 3 F. 
Wiſdom, that the Orifice, or Opening of th e 
Throat, is dilated by three Pair of differen v 
Muſcles (ſee Tab. I. Fig. 2. BB, CC, Db) 
like a Bag by ſix Hands, to the End that the Food, fc 
which the Tongue drives thitherwards, may Ep 
ſwallowed, and deſcend without any Trouble u 
being drawn up ſo much higher backwards, Ho 
the Muſcles DD, that the Food paſſing over the 
lower Brim thereof, and ſtriking againſt the hin WM 
der Part, ſhould not fail to find the right En Wi; 
trance of the 'Thraat, which being .compoſed d 
a moiſt Membrane, would cloſe together, or a Wc 
leaſt hinder the Swallowing, if thoſe Muſcles were WW : 
not placed there. me F 
| | 1 


SE cr. VII. Of the WWind-pipe : 


Bon herein appears yet more ſenſibly the De- 
ſign and Wiſdom of the great Artificer, in order- 
ing the Food to paſs over the Orifice of the 
Wind-pipe as it goes to the Throat : For if any 
thing falls into the Wind-pipe (which People 
commonly call gig the wrong Way) every one 
knows what Diſorder it occaſions in them; {0 

great ſometimes as to put them in Danger of 
Choaking : Wherefore it is abſolutely neceſſary, 
if we would eat with Eaſe, and preſerve our Life 
at the ſame Time, that the Wind-pipe, or the 
Mouth of it, ſhould be cloſed when we ſwallow 
| and then immediately opened again, in order to 
| draw our Breath. Now can any body be ſo dull 
as 
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Jas not to obſerve this determinate End and Deſign 
of our Wiſe and Merciful Creator! Let him only 
take the Trouble of viewing the upper Part of 
the Wind-pipe of a Sheep, or a Calf, where he 
WS will ſee more plainly than can be ſhewn him here 
By by a Figure, that there lies a Cartilage, called the 
Egpiglotti, which being preſſed down by the Food, 
BY when tis ſwallowed, covers the Orifice of the 
BS Wind-pipe lying under it; by which Means the 
$ Food paſſing over it, as if it were a Bridge made 
for that Purpoſe, in its Way to the Throat, is 
prevented from falling into the Wind-pipe, which 
W would often occaſion Coughing, Straining, and 
other greater Inconvenienciies. 
= Now if this Cartilage ſhould remain lying thus 

upon the Orifice of the Wind-pipe, the Breath 
8 would be ſtop'd, and the living Creature imme- 
diately ſuffocated. Do we not here again diſ- 
cover a wiſe Deſign, that this Epiglotti is ſo con- 
trived, as to riſe up like a Spring that has been 
E preſſed down, or as ſome ſay, drawn up by Muſ- 
| cular Fibres after the Food has paſſed over it? 
By which Means the Paſſage of the Breath is im- 
| mediately opened after Swallowing, in caſe the 
| Elaſtical Force of the ſaid Epiglotti ſhould be 
| weakened by too much Uſe. 


Sec. VIII. Conviftions from what has been 
ſaid above. 


Now let a Man conſider all theſe Things to- 
| gether, as they appear in ſo ſmall a Place as the Ca- 
vity of the Mouth, and ſee whether he can {till 
| ſuppoſe that all of them, ſo manifold in Number, 
ſo neceſſary to our Life and Well-being, could have 
met togetherin ſuch a narrow Circumference, with- 
out any Deſign of the Maker, and by meer Chance, 
or ignorant Cauſes ?. Can he not clearly diſcover 
18 NO therein 
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therein a Wiſdom, Power and Goodneſs, which 
contrived all this, in order to ſupport this Part of 
the Humane Body, and to preſerve it from ſudden 
Death, by Suffocation or Strangling ? And let any 
one ſay, if he can, that in a Place not above x 
Span long, where ſo many Diſpoſitions of ſo ma- 
ny different Things, for the attaining ſuch weigh- 
ty Purpoſes do appear, that all this is brought 
about by Cauſes ignorant of their own Work. 


SET. IX. About Sucking, and of Places from 
which the Air is exhauſted. 


Brroxr we conclude this Diſcourſe, I muſt 
add ſomething, which as often as I conſider it, does 
every time excite in me a new Aſtoniſhment. 

All the learned World knows the juſt Praiſes 
that have been given to the famous Terricelli, 
Gueric, Boyle, and others, who were the firſt In- 
venters of the Art of producing a Vacuum, or 
Place void of Air, by the ſubſiding or finking of 
Quick: ſilver, or otherwiſe by Air- Pumps, where- 
by ſo many Secrets of Nature have been diſco- 
vered. And can we ſee, without ſtanding amazed 
at the All-comprehending Wiſdom of our Great 
CREATOR, who has prepared and fitted the 
Mouth of all Men for an Inſtrument to produce 
the ſame Effect! The Action, which is called 
Sucking, is a plain Demonſtration thereof, and 1s 
performed by putting the Tongue and Lips to- 
gether, or otherwiſe, only by leaving a little 
Cavity between them firſt open, and afterwards 
drawing the Tongue backwards, which makes 2 
Hollowneſs that was not there before between 
the Tongue and Lips, and conſequently empties 
it of Air; or otherwiſ, by drawing the Tongue 
back, makes the Cavity that was there larger, 
giving the Air that was in the. Place more Rane, 
+ an 
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and ſo leſſens the Preſſure and Reſiſtance of it in 
that Place; by which means the Liquor (into 
which one End of a Pipe is put, and the other 
into the Cavity of the Mouth, which has been 
emptied of its Air) being preſſed by the External 
Air, and finding in the Mouth little or no Re- 
ſiſtance, is forced up thither. 'The ſame Effect 
is ſeen in the Sucking up of Smoak by thoſe that 
take Tobacco. . 


Sgr. X. Sucking, as performed by Children. 


Bur that which ought to be not only ſurpri- 
ſing, but aſtoniſhing to every body, is, that this 
ſo artful a Manner of producing a Vacuum is per- 
formed by Children newly born, and even by all 
the moſt irrational Creatures, which, by Sucking 
their Dams as ſoon as they come into the World, 
are already taught to begin to ſupport their own 
Lives. Can theſe know that the Air has an ex- 
panſive Faculty? That it preſſes all things with 
ſo great a Weight? That to cauſe the Milk to 
come out of the Breaſt with ſuch a Preſſure, there 
muſt be a Vacuum, or Place void of Air, made 
before the Orifices of the Nipples? That this 
Place muſt be ſo cloſed on all Sides, that though 
the Air, in order to Reſpiration, paſſing through 
the Noſtrils, can inſinuate itſelf by the ſmalleſt 
Opening, yet it muſt be prevented from coming 
into this Vacuum; for in ſuch a Caſe the Sucking, 
or the Flowing of the Milk would ceaſe: All 
which Things muſt be well obſerved by ſuch as 
make Inſtruments proper for Sucking, as they 
are exactly followed by Nature; which reaches 


ignorant Children, and even brute Beaſts, to 


form this curious Machine, and to uſe it accord- 
ing to the ſtricteſt Rules of Art. 


SECT. 
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SECT. XI. Convittions from the foregoing 
Obſervations. 


Nou let the unhappy Patrons of the deſperate|i 


Sentiments of an Epicurus and Lucretius ſeriouſly 


conſider theſe Things with us, and ſee whether 


their Fundamental Principle can obtain here; viz, 


that all things are produced without a certain End 


or Deſign of the Creator, and that Men only find- 

ing them fo prepared to their Hands, do make 
their Uſe of them. Is it to be believed that this 
can happen with Children, and all other Crez- 
tures, as ſoon as they are born, which do not 
ſo much as know that there is ſuch a Thing a8 
Air, much leſs how to apply it to this Purpoſe? 
Can any Man, endowed with Reaſon, think that 
the dulleſt and moſt ignorant of all living Cres. 
tures are immediately capable to apply ſuch 4 
Machine to its right Uſe > Whereas Men of the 
greateſt Learning and Underſtanding, will readily 
own how difficult it is at firſt for them to under- 
ſtand and uſe the ſame rightly. Every one can 
witneſs this the firſt time he takes an Air-pump 
into his Hand. We 

And to give a convincing Proof chat the In. 
ſtruments made uſe of for Children and yours 
_ Creatures in Sucking, are produced by infinite 
Wiſdom for that Purpoſe, we need only enguire 
into the wonderful Structure of the Muſcles 1 
the Lips and Tongue, and the fleſhly Fibres © 
which they are compoſed, and which are ſo wel 
deſcribed dy all skilful Anatomiſts. If we would 
allow Reaſon to take Place, we ſhould be ſuft- 
ciemtly ſatisfied by this fingle Inftance, that, de- 
cauſe that Paſſage is ſtop d in Sucking, which 


upon other | Occafions is Prepared for the Air, tht 
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© .dorable Creator, and great Preſerver of all things 


hing, has ſo diſpoſed the Noſtrils, that they 
may ſerve for breathing during the Action of 
sucking; and ſo this great Work, ſo neceſſary 
to neu- born Creatures, might not be obſtructed 
© at every Turn. A Proof of this is ſeen in Nurſes, 
E who, when they have a Mind that the Child 


od A ts 


ka 


5 8 2 F 


ſhould leave off Sucking, ſtop their Noſe with 
their Finger; by which Means their Breathing 


E that Way being hindred, they immediately quit 
the Breaſt, that they may draw in the Air by 
their Mouths, 
| How deſperately blind muſt he be, who in all 
this does not obſerve the Wiſdom of his Creator | 
that has after ſo wonderful a Manner contrived 
this ſo great and ſo neceſſary a Work, whereby 
| all living Creatures are, as ſoon as born, pre- 
ſerved from periſhing for lack of Food, even then 
when the Nature of Suction was unknown to 
Mankind? For it is plain, beyond all need of 
Proof, that none of the old Philoſophers ( as far 
as appears by their Writings) knew any thing 
of the Matter, till that in the laſt Century the 
| Properties of the Air were diſcovered. 

Since it is not conceivable how any one can 
have a juſt Notion of the Nature of Suction, 
without owning at the ſame Time the amazin 
Wiſdom of him who (to ſay nothing of Womens 
Breaſts) has adapted the Mouths of Children to 
perform a Work of ſo much Art; could any 
Man likewiſe behold a Machine formed for ma- 
king a Vacuum, or for exhauſting Air, not com- 
poſed of any ſolid Matter, ſuch as Braſs, Iron 
or Glaſs (of which Air-pumps and Barometers 
are uſually made) but only of flabby Membranes, 
and flexible Fibres joyned together, ſuch as the 
Muſcles are made of, I ſay, could any one ſee 

5 theſe 
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theſe Wonders performed by ſuch Inſtrament, 
and imagine them to be formed without any Skil 


in Mechanicks, by meer Chance, at leaſt without 


Wiſdom or Deſign ? 


Let the moſt obdurate Atheiſt, even though 
he were a great Mathematician, ſer about a Work 
of the like Nature, and try whether with all the 
Skill he is Maſter of, he can produce ſo compleat 
a Machine out of ſach unapt Matter ; and if he 
could frame one, even after a much more imper- 
fect Manner, would he not think that ſuch an 


Invention ought to procure him the Praiſes df 
the greateſt Mechaniſts > And can he then think 


himſelf Juſt or Reaſonable, to refuſe thoſe Praiſes 
to that Glorious Creator, who has placed and 
fixed ſuch a Machine in the Mouths of all Men, 
and of many other Animals ? 
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CoNTEMPLATION IV. 
Of the Throat, Stomach, and Bowels. 


— 


SET. I, Concerning the Throat. 


L* T us now go on, and contemplate the Stru- 
cture and Function of the Throat, as it ex- 
| tends itſelf from the Mouth to the Stomach. 

The Food being ſufficiently chewed in the 
Mouth, and being conveyed in the Manner as has 
been before deſcribed, into the Throat, through 
the Orifice or Opening thereof (Tab. I. Fig. 2. E) 
if it were to deſcend by its Weight only, it would 

require a great deal of Time to paſs into the Sto- 
mach through this 'Tube, becauſe of irs being 
membranous and moiſt, ſo that the Parts of it 
would ſtick together ; eſpecially, if any Piece of 
Food, by its Largeneſs and Solidity, ſhould ex- 
| tend the Throat in its Deſcent, and thereby con- 
tract thoſe Parts that are above and below the ſaid 
Food : Jo ſay nothing of the Throat of Beaſts, 
which lies horizontally, or even aſcends when 
they feed upon the Ground. In ſuch a Caſe, I 
| fay, that which is ſwallowed would not be able 

to proceed into the Stomach. _ _ 

Nou, to prevent all theſe Inconveniencies, it 
has pleaſed the Gracious Creator to place there 
a Muſcle, A A, (which is here repreſented, cut 
through, and is by ſome taken for two) the Fibres 
of which encompaſſing the Throat, and contracting 
themſelves,do thereby ſqueeze it, and ſo force the 
Food to deſcend ; for whatever the Cauſe be, it is 


expe- 


Fibres, 


Srcr. II. The Strait and Circular Fibres of the 
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experimentally true, that all the Muſcles of the 
Body operate, by contracting or ſhortening their 


Throat. 


CAN we further conſider the wonderful Order 
in which this Tube is framed, without acknoy: 


ledging a Wiſdom therein that intended the Pro- | 8 


truſion of the Food into the Stomach ! Since the 
outward Membrane E being taken off and laid 
aſide at a (which is to be underſtood in all thoſe 


Places where you meet with the Letter à in this r 


Figure) the Muſcular Fibres F ſhew themſelves, Wt © 
deſcending perpendicularly, or Length-wiſe, ac. 
cording to the whole Extenſion of the Throat; Ne 
having others under them, as in G, which en-! 
compaſs the Throat like Rings or Circles. Let 
us now imagine, that theſe two Sorts of Fibres, ill - 
vg. thoſe that run Length-wiſe at F, and the Cir- 

cular at G, were contracted; we ſhould then WW! 
perceive that theſe Jaſt Circular Fibres, ſhorten- 
ing themſelves behind, and above the Part where WM ' 
the Food lies, protrude the fame downwards, iſt * 
after the ſame Manner as the Women that make ih * 
Sauſages are wont to do, by ſqueezing the Matter 
with their Hand, in order to make the ſame go 
forward into the Bag, or Gut that is to contain 
it; whilſt in the mean Time the long Fibres, by | 


| ſhortening themſelves likewiſe, do widen the Place 


through which the Food is to paſs, to the End it 
may be the more eaſily thruſt down by the Con- 
traction of the Circular Fibres. 

Now that this Motion and Progreſſion of the | 
Food towards the Stomach is performed by ſuch 
a kind of Force, and not by its own Weight, is 
plain by Childrens ſwallowing their Victuals yy 
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Ine stomach upwards, when they ſtand upon their 
Heads: Upon which account every one of us is 
moſt highly obliged to the Goodneſs of our Cre- 
E:tor ; becauſe otherwiſe no body could take in 
E:ny Food in the Poſture of lying down ; which 
how exceeding inconvenient it would be to ſick 
Bind diſtempered People, is not neceſſary to be 
farther deſcribed. 


sro r. III. Of other Tunicles, or Coats of the 
Throat. 

Ons thing further ſeemed requiſite towards 
rendering the Paſſage of the Food yet more ealy ; 
vis, 'That the 'Tube above-mentioned, for the 
better performing its Function, ſhould be kept 
conſtantly moiſt; foraſmuch as the Food being 
ſometimes dry, its Motion and Deſcent would 
be performed more ſlowly, and with greater 
Trouble. . 

Can we therefore diſcover no Wiſdom herein; 
that in order to produce ſuch an Effect, the ſald 
Throat has a Tunicle full of Blood-Veſſels, that 
is of Veins and Arteries (See Tab. I. 47g. 2. H.) 
and yet another under that at I, which is called 
the Glandulous Tunick, becauſe it is full of little 
Glands, from whence a Liquor is ſeparated from 
the Arteries, which renders the under-lying K, 
called the Nervous Coat, ſmooth and flippery, 
| that it may be fit for the ſaid Uſes? It ought 

iKewiſe to be obſerved here, that theſe Glands 
in this Coat, or Tunicle, are placed exactly. be- 
tween fleſhy Fibres for this Reaſon, that there- 
by they may be more or leſs prefſed, in order to 
diſcharge their Moiſture, according as there is 
Occaſion; for which Cauſe likewiſe, this laſt 
Tunicle js endued with a ſoft Woolineſs on the 
Inſide, which in ſome Meaſure is able to ſtop and 

Vot. I. D binder 
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hinder the Moiſture from paſſing away till it hy 
performed its Function of making the Parts flip 
pery ; when there is too little of this Moiſturt 
and the Throat is too dry, that which we c 
Thirſt, ſeems to be produced, which is a naturj 
Warning that Moiſture is there wanted. 


SECT. IV. Convictions from the foregoing 
9 Obſervations. 


Nou can any one imagine, that all this wor- 
derful Structure of the Parts of the Throat is pro. 
duced by Chance, without any View or Reſped 
to the Order and Uſes for which they are deſfign- 
ed! Which beſides thoſe artful Inſtruments tor 
forcing the Food to deſcend into the Stomach, 
beſides the Veins that feed it, and by the Moi- 
ſture which is ſeparated in the Glands, contribute 
to make it ſmooth, has likewiſe in itſelf the Pro- 
perty of warning us when we ought to moiſten 
it, at ſuch Times as its own natural Juices are 
not ſufficient to perform the ſame, by reaſon & 


the Drineſs of the Food, or other Accidents : 


And if any body does perſiſt in affirming that all 
this is owing to Chance, why ſhould he be aſhamed 
to ſay, that a Spout or Pipe, by which the Rain- 
water is conveyed from the Top of a Houſe into 
a Ciſtern (which in Compariſon of the Structure of 
the Throat, has nothing of skill in it) was pro. 
duced in that Place by a meer Accident, and 
without any End or Deſign ? „„ 


Sect V. Of the Stomach. 


Now in caſe the Stomach DC DT (7a | 
Fig. 3.) were as narrow as the Throat E A, or © 
the Inteſtines GHHII, both which make one 


and the ſame continued Tube with the Stomach 
| 2 | | an 
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and that the Food ſhould paſs through all of them 
with equal Force and Swiftneſs, it would not. be 
poſſible that the ſame ſhould be rightly prepared, 
or, as they call it, macerated and converted from 


a ſolid Body into a fluid Matter proper for Nou- 
riſhment. 


And here again do we not ſee plain Footſteps 
of a wiſe End in contriving the Stomach to be ſo 
much larger and hollower, in order to contain at 
once all the Meat and Drink that is ſent down in- 


to it? and beſides of ſuch a Structure, as not to 


ſuffer the ſame to paſs too ſoon through it, as it 
happens in all the other Parts of this great and 
long Tube? . | 55 
Thus we ſee that the Food deſcending from 
E A into the Stomach B, is hindered from pro- 
ceeding further, by reaſon that the extreme Part 
or End of the Stomach C, by which the Food is 
to be diſcharged, is ſo much higher than the Belly 
of it in which it lies; whereby it is obliged to re- 
main there for a while, in order to be turned into 
a ſort of Pap, which the Anatomiſts call Chylus or 
Chymus ; or, as ſome will have it, till the Quin- 
teſſence thereof be extracted. e 
And what I cannot paſs over here without a 
Note of Admiration, is, That according to the 
Obſervations of that great Anatomiſt Verbeyer, the 
diſcharging Part C is not raiſed up to that Heighth, 
but juſt at the Time when the Stomach is full and 
extended, and ſo is capable of hindering the Food 
irom paſſing too ſwiftly through it ; whereas other- 
wiſe when the Stomach is empty, it finks down 
much lower. Can any one ſee this without diſ- 
covering the Deſign of the Great Creator, to con- 
tinue the Food a ſufficient Time in the Stomach |! 
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SEC r. VI. The Juices of the Stomach, and cy. 
cerning the Muſcular Valve. 


Now whether the Conſumption of the Food 
Happens after one or the other Manner, it was ne. 
ceſſary in both Caſes, that there ſhould be more 
_ Moiſture mixed with it in the Stomach, in order 
to put it into a Fermentation, or otherwiſe to 
convert it into that fluid Matter called Chyle, 
Can it now be thought, that meer Chance pro. 
duced ſuch a vaſt Number of Arteries in the Sto. 
mach as you may ſee at D D, 44; and ſuch: 
wonderful Number likewiſe of Nerves, ſpreading 
like ſo many Branches out of E and F, which con. 
vey into it ſuch a Moiſture and nervous Juice by 
the Glands that are placed on purpoſe, that toge- 
ther with the Spittle which is mixed with the Food 
in Chewing, they make a new Liquor prope!, 
for the Attrition or Breaking of the Food; and 
to the end that it may remain long enough there- 
in, the extreme Part of the Stomach B (Tas. l, 
Fig. 4.) is ſhut up with a Muſcle that encon: 
paſſes and contracts the ſame, and which there 
fore cannot be opened but with a greater Forced 
Preſſure ? . LED 


SET. VII. The Fibres of the Stomach. 


TAE Food having remained ſome Hours in ti 
Stomach, in order to its Change, muſt afteruad 
purſue its Way for the Nouriſhment of the who 

Body. Can any one then think that it happen 
without the eſpecial Wiſdom of G op, that eve! 
thing is found in the Stomach adapred in the belt 
Manner to promote this Purpoſe ? 


1. 
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1. By the inſenſibly oblique Aſcenſion from the 
Bottom of the Stomach to the Paſſage C (Tab. I. 
Fig. 3.) in order to diſcharge the ſame: Whereas 
ir this laſt Orifice was of the ſame Structure as 
that at A, through which the Food paſſes into the 
Stomach, it is plain that the Diſcharge thereof 
could not be performed but with very great 
Trouble. e oo 

2. Add to this, that the external Fibres of the 
Stomach are extended Length-wiſe in it, and be- 


ing ſhortened in their Operation, they likewiſe 
| render the Stomach ſo much ſhorter ; and in or- 


der to exert themſelves with greater Strength at 
both the Orifices A and C, as alſo at the Bottom 
of the Stomach, they become muſculous, 

3. Moreover (Tab. I. Fig. 4.) other ſtronger 
Fibres D encompaſs the Stomach annularly, and 
croſs the former, which being drawn together, 
make the Stomach narrower. 5 

4. Under theſe there lie yet another Row of 
Fibres (Tab. I. Fig. 5.) which run obliquely A, 
extending themſelves from the uppermoſt Part of 
the Stomach to the Bottom thereof, drawing 
obliquely the End M towards the Beginning N. 

Now let any one ſuppoſe, that he held this 
Stomach C T full of a fluid Matter in his Hand, 
and that it was to continue in the ſame Poſition 
in relation to the Heighth of its lower End C; 
could he poſſibly invent a better Way to diſ- 
charge the ſaid Matter by the Orifice C, as firſt by 
cloſing the Orifice A, and afterwards contracting 
the Stomach, by pinching it together Length-wiſe 
from C to A; by which Means the encloſed Mat- 
ter deing thruſt againſt the left End of the Sto- 
mach T, muſt neceſſarily be forced out at the right 
End where the Orifice C is? 


D 3 Mew 


actly at the Time when the Food is thruſt out 


through the Orifice I P. ,Secondly, Becauſe theſ: 
Fibres B running Length-wiſe, are inſerted in the 


ſelves, and by this one Action do at the ſame 
time contract or ſhorten the Stomach from M to 


it is impoſſible, when all theſe Fibres are con- 


Chance, that theſe Fibres of the Stomach run, 
Throat, and thoſe of the Bowels, which ſhall be 


that each of them is adapted, in the moſt proper 
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Now how particularly ſerviceable the ſtrong 
muſcular Fibres B (Tab. I. Fig. 5) are therety, 
is plain, firſt, becauſe they encompaſſing the Lek 
Orifice of the Stomach I, do ſhut the ſame ex. 


the other Orifice K, to the End that the Chyl: 
may not be driven back again into the Thron 


right Paſſage of the Stomach K, which when 
they become ſhorter, they draw towards them- 


N; and whilſt they ſhut one Orifice I, they doin 
ſome manner dilate the other K; inſomuch that 


tracted, and perform their Function, but that 
the Chyle ſhould be. protruded by the Orifice 
How comes it to paſs now, if all this be doneby 


or are extended ſo differently from thoſe of the 
accounted for hereafter? And whence comes it, 


Manner, to its right Uſe, and the Functions that 
are required of it? Can the wonderful Structure 
of the Fibres be deemed accidental! Why dont 
they ſay the fame of the Preparation of the Ropes 
that are uſed in the drawing up of a * Rammer, 
in which, comparatively, there is very little 
Art ? | 
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* An Engine uſed in driving Piles, or Stakes, into tue 
Ground. | 
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Szer. VIII. The Mucilage or Slime of the Stomach, 


B ESI D Es all this, there is often a Neceſſity in 
ſome Perſons, for an acid Matter to compleat 
the Diſſolution of ſome kinds of Food; of which 
Nature are alſo ſeveral Medicines, ſuch as Vinegar, 
Verjuice, Lemon-Liquor, Muſtard, Pepper-Root, 
and almoſt all Spices, all Salts, as well the Com- 
mon as Volatile, and others, which are all Acid, 
and nevertheleſs very neceflary on ſome Occaſions, 
Now, foraſmuch as the Stomach is membranous, 
and. the Membranes thereof extreamly ſenfible, 
there was Danger, that by ſuch ſharp Matters ir 
might either be affected with Pain, or elſe irrita- 
ted to Vomiting, or other irregular Motions. Can 
we therefore here, without Thankfulneſs and 
Aſtoniſhment too, obſerve, how it has pleaſed our 
Gracious Creator, with great Wiſdom to provide 
againſt the ſame, by cloathing the innermoſt Part 
of the Stomach and Bowels with a thick and 
tough Slime (whereby they are defended from 
the Corroſion of thoſe ſharp Matters) which is 
ſtop'd there, and adheres to {mall Fibres, that ſtand 
ſtreight up on the Sides of the Stomach, like the 
Silk Thread in Velvet, to prevent the ſaid Slime 

from being carried away immediately by the Food 
that paſſes through the Stomach! 
Can any body now, conſidering what has been 
here ſaid about the Stomach (though for Brevity- 
lake I have deſignedly omitted ſeveral remarkable 
Circumſtances) remain unconvinced that it was a 
Great Creator who, in order to diſplay his Wiſ- 
dom and Goodneſs to Mankind, has produced 
all this in ſuch a beautiful Order! And can he, 
without Scruple, aſcribe this whole Structure to 
ignorant Cauſes | the rather, becauſe any one of 
theſe Circumſtances failing, very diſmal Conſe- 
D 4 quences, 
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quences, and even Death itſelf, would ſometimes ill i: 
follow. [ 


SECT: IX. Of Henger. 


To ſay nothing more about the Stomach, which 
ſeems plainly to prove the Deſign of Him that 
made it; are we not particularly obliged to return 
him our Thanks for having been pleaſed, over and 
above, to add to the Structure of the Stomach, 
beſides ſo many other neceſſary Uſes, the follow 
ing Property, viz. Hunger; by feeling which, ve 
are acquainted, that we ſtand in need of new Food 
and Refreſhment, of which, without ſuch a Warn- 
ing, we ſhould not be ſenſible oftentimes, till ue 
become weak and faint, and unfit for Buſineſs for 
want of the ſame. 

He muſt be miſerably blind who cannot diſco- 
ver a Wiſe and Gracious Maker of all theſe things; 
or that can perſwade himſelf, that their skilful 
Structure, and ſo many Conveniencies and regular 
and well adapted Uſes, can be produced ads me 
Chance, or irrational Cauſes. 


8 ECT. X. The Uſes of the Euts, 


LE I us now paſ on with the Food to the Bowel, 
or Guts: To know the Conſtruction of which, you 
may conſider the Tube (Tab I. Fig. 2.) repreſenting 
the Gullet and the Stomach, as Parts of the Bowels 
to which they are annexed, ſince the Membranes 
and Tunicks thereof are for the moſt part analagous 
with thoſe of the Guts, and ſo are its Motions too, 
by which the Matter contained therein isprotruded; 
for which Reaſon we ſhall not repeat the ſame here. 

This Tube has the following great Uſes (Zig. l. 
Firſt, that it ſeparates that which is proper fo 
Nouriſhment from the unneceſſary Parts, convey 


ing 


but both extended. 
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ing it to the Venæ Lacteæ, or Milky Veins ; Second- 
jy, that it carries the Remainder of the Food to the 
Inteſtinum Rectum, in order to be there diſcharged. 
Now to ſpeak of this laſt in the firſt Place, it will 
not be neceſſary to ſay, after the Deſcription of the 
| Gullet and Stomach, that this is alſo performed by 


the long and circular Fibres, which do likewiſe both 
here produce, by contracting and ſhortening them- 
ſelves, a protruſive Motion, called by the Anato- 
miſts, The Periſtaltic Motion. 


Sect. XI. The Meſentery. 


You may ſee how theſe Bowels are placed in 
the Body, in Tab. I. Fig. 3. Now in caſe this Tube 


of the Bowels was ſhort, there would be Danger 
that the Chyle, or nouriſhing Juice, extracted from 
the Food, might in a great Meaſure be diſcharged 


with the uſeleſs Part thereof. Is it therefore with- 


out a Deſign of the Maker, that there are ſo many 
Meanders or Windings therein; ſo that it is very 


near fix times the Length of a Man? And particu- 


larly, that notwithſtanding all its Turnings, it is 


faſtened in ſuch a Manner to the Me/entery, that it 


is not poſſible for the Food either to miſtake its Way, 
by reaſon of the Length of the Inteſtines, or to take 
any ſuch Turn, as that the Way through which the 
Chyle paſſes ſhould be ſtop'd; as may be ſeen in 


Tab. I. Fig. 6. where GG repreſents the Meſeu- 
tery, and LL the Bowels or Guts faſtened to it, 


Now can any one ſee without Aſtoniſhment, 


that in this Membrane (which being only flat and 
round, would be too big to lie conveniently in the 


Belly, in caſe it ſhould be faſtened to ſuch a great 


Length of the Bowels in its Circumference) ſuch a 


wonderful Method is uſed by our moſtwiſe Crea- 
For for that Purpoſe, is. by plaiting it upwards 


and 
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and downwards upon the Edge of the Me/entery, 
juſt as they uſed tò do the Ruffs in old Times? An 
Inſtance of which may be ſeen in that Part of the 
Inteſtines deſcribe&by PQ, RS (Tab. I. Fig. 6.) 
and more fully in the 2d Fig. of the 18th Ta. of 
Verbeyen, in the ruffled Edge BB of this expanded 
Me ente); to which; that we may not multiply 
the Figures tog much, we refer thoſe that are deſi 
rous toſee it in its true State. It is by this Means, 
that though the ſame is not above two Spans 
Breadth in a Man of 4 middle Size, yet by theſe 
Plaits and Folds it acquires ſo much Length, as to 
afford ſufficient Room for the Tube of theInteſtines, 
which is ſo much longer, to be faſtened to it. Now 
incaſe this Problem had been laid before a great and 
able Mathematician, would not he have thought 
that he had acquired no ſmall Honour, by ſolving 
it after this Manner? And can any body fancy that 
this is performed by Chance, or without Wiſdom! 


_ _'$xer. XII. The Glands of the Inteſtines. 


Now whilſt the nutricious Juices are continu- 
ally ſeparated from the Food in the Bowels, and 
by Openings, which are found in their Membranes, 
paſs into the external Parts, as we ſhall ſhew here- 
after; it ſeems as if it could not be avoided, that 
the Remainder being thereby become drier, ſhould 
be hindered from proceeding conveniently on its 
way. in this Tube To remove this Difficulty, the 
_ adorable Creator has been pleaſed to place ſeve- 
ral Glands in the Inteſtines, from whence they 
filtrate a Liquor ſufficient to ſoſten the Excre- 
ments, beſides others proceeding out of the Glan- 
dulous Coat of the Bowels themſelves, which 
help to render the Paſſage ſmooth and flipper), 
and ſo fit for the intended Service. a 
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Can this likewiſe be ſaid to be done by Chance! 
Why then are theſe Glands ſmaller and fewer in 
the thin Guts G, HH, II (Tab. I. Fig. 3.) which 
ie next to the Stomach, where that which is in it 
bas a great deal of Chyle and Moiſture? And 
Why are thoſe Glands multiplied about the End 
Wof theſe thin Guts, upleſs it were that the uſeleſs 
Matter, being by the Separation of the Chyle 
Worown drier, wants more Moiſture to render it ſo 
fluid; and to the End that what ſtill remained in 
Wit of the Chyle may be ſqueezed out of it; after 
the Manner of the Apothecaries, who, in order to 
extract the Juices from their Drugs when they 
are pretty dry, put ſome Liquor in while they are 
pounding them? Laſtly, why are thoſe Glands 
Win the thick Guts M, N NN, O, that lie fartheſt 
from the Stomach, and where the Matter to be 
diſcharged is in a Manner diveſted of all its Chy- 
lous Juice, the biggeſt of all; unleſs it be, that 

the greateſt Moiſture is there requiſite to prevent 
its being too hard? | 


SECT. XIII. The PH rinkles, Valves, and In- 
teſtinum Rectum. 


Now not to mention the Wrinkles of the thin 
Guts, the Uſe of whichis to hinder the digeſted 
Food, that has ſtill ſome Chyle in it, from paſſing 
too ſwiftly through thoſe Oriffces that are made to 
receive the Chyle, nor the great Valve K, at the 
End of thoſe thin Guts, whereby the Matter that 
5 hardly now of any further Uſe, is hindered from 
going back: Why are the thick Inteſtines larger, 
and furniſhed with ſo many ſeparated Places, un- 
leſs it be to collect the uſeleſs Matter therein, and 
to the End that People may not be too frequent- 
ly obliged to diſcharge the ſame ? | 

N 
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Is it not therefore very plain, that the Inteſtinun i 


Rectum OP, is only contrived for diſcharging thy 
aboveſaid Matter? Why does it deſcend ſtreight 
forwards, unleſs it were, that the Diſcharge of 


the ſaid Matter ſhould not be obſtructed by un- i 


neceſſary Windings and Turnings? 
Is all this made without ſuch a Deſign! Why 


is there a round contracting Muſcle P, which, like 


a Ring, pinches this Bowel at the End of it? 1; 
it not to hinder an inceſſant Protruſion of the Ex 
crementitious Parts, by the continual Periftaltic 
Motion of the Inteſtines? And ſince that in fe. 
veral Diſcharges, when the Matter is hard, the 
Inteſtinum Rectum OP, is preſſed and ſinks down- 
wards, we may ſee that the two Muſcles QP and 


Q, are placed there on purpoſe to ſecure it; for 
by their Aſſiſtance, the ſhutting Muſcle and the 


Inteſtinuin Rectum are drawn back again, after a 
difficult Diſcharge, and made to aſcend by the 


| ſhortening of their Fibres. 


Sgr. XIV. The Uſes of the Oblique and Latera 


Muſcles of the Belly. 


ANp foraſmuch as the Protruſive Motion of 


the Bowels is not ſometimes ſtrong enough alone 
do diſcharge the Excrementitious Matter, ought 
we not likewiſe herein to adore the exceeding 


great Wiſdom of the Creator, who, beſides the 
Diaphragma or Midriſt, has after ſo wondertu- 
a Manner made the whole Covering, or Tegul 
ment of the Belly, to be aſſiſting thereto ; by 


which Means the expulſive Force may be rendered 
incomparably greater, as often as there is any Oc- 
cCaſion for it? f 


In order thereto, People are wont, firſt, ſtrongly 
to draw in their Breath; by doing of which the 
AMiariff lying juſt above the Stomach, ſo violently 

preſſes 
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preſſes upon all the Bowels; ſo that unleſs they 
oppoſe it on Purpoſe, the wholly Belly riſeth there- 
with, to the End that the Guts may be preſſed 
more cloſely together. 
= Now ſince the Bowels, thus preſſed down by 
W the Midriff, are forced to dilate themſelves out- 
W wardly in the Belly, unleſs the extended Cover- 
W ing of the Belly did again contract itſelf by the 
Action of its Muſcles, and preſs the Bowels to- 
gether with a ſtrong Force, the Excrements could 
not be protruded through the Inteftinum Rectum: 
But ſince that Inteſtine is open, and at the ſame 
Time the Bowels are preſſed together from all 
Parts, the Matter contained in them muſt be pro- 
truded through the Orifice of the ſaid Rectum. 
Now how wonderfully this compreſſive Force 
is produced by the Muſcles which compoſe the Co- 
verings of the Belly, is plain to thoſe that are ac- 
quainted with the StruCture thereof. EEO 
Io give you ſome Notion of it here, without 
mentioning the uſual Coverings which the Belly 
has in common with many other Parts (Tas. II. 
Fig. I.) A is the Cuticula, or upper Skin, B the 
Cutis, or Skin, C the Fat, D the fleſhly Tegument 
| or Covering ; the external Parts thereof do con- 
| fiſt, on both Sides, rſt, of the Muſcle E, the Fi- 
bres of which deſcend obliquely from the Vertebræ 
of the Loins to the Lizea Alba K K, which runs 
downwards from the Breaſt-bone, through the 
Naval L, to the Os Pubis, and is of a ſtrong 
and fibrous Structure, in order to reſiſt the Force 
of the Muſcles drawing againſt one another on 
each Side: The Muſcle of the ſame Name and 
Kind belonging to the other Side, is laid open at O, 
in order to ſhew that which is under it. Secondly, 
we ſee another Pair of Muſcles lying under the for- 
mer, the Fibres of which running upwards oblique- 
ly from the Vertebræ to the aforeſaid Linea Alba 


K E, 
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| KK, do croſs thoſe of the firſt Muſcle; as appeyy 
here at M, on the one Side, under a Part of th, 
firſt Muſcle, which is turned up; and on the othe 
Side at P, where it is fully ſeparated. Third, 
There are a Pair of Muſcles that lie underneaui 
the ſame, on the right Side at U, the Fibres 
which are extended laterally or croſs, and not ob 
liquely, from the Vertebræ to the Linea Alba, a 
White Line K K: The tranſverſe Muſcle of the H 
Side is not viſible in this Figure, becauſe of th 


Muſcles that lie upon it, called the Lateral. 

Let us now ſuppoſe that theſe two loweſt late 
ral Muſcles V, do encompaſs the Belly quite round 
and in that manner compoſe a Cavity, which con 
tains the Bowels; and further, that all the Fibre 
of which they are made up, are ſhortened or cow 
tracted: It is plain, that the Cavity has thereb 
a leſſer Circumference, and conſequently muſt he 
narrower; and ſo the Bowels therein containel 
will be preſſed together on all Sides. 

But ſince thoſe Muſcles are not only ſerviceabl 
in the Evacuation of the Bowels, but likewiſe d 
the Bladder. and even in the Labour of Child-bear 
ing Women, to whom they are of the greateſt Ul: 
in that important Caſe, it was neceflary that thi 
Preſſure ſhould be performed with very great 
Force ; for which Reaſon the Wiſe Creator hai 
placed another Pair of -Muſcles (one of which i 
repreſented by M) upon the Lateral, the Fibres 
which running obliquely upwards, as is ſaid be. 
fore, and ending in the Linea Aiba KK, when 
they operate and become ſhorter, doin like Man- 
ner contract the Belly; but they do alſo at the 
fame Time (as is well known to the Mathemati- 
cians) by their Obliquity extended upwards, 3 


it were draw down the whole Linea Alba KK. 


Now to obviate the Inconveniencies that might 


proceed from hence, the Fibres of the Muſcles he 
that 
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W that lie upon theſe, do run with a quite contrary 
W Obliquity' downwards ; whereby the Belly is not 
only contracted with a new Force, but the Linea 
Alla K K, is again drawn upwards by this con- 
W trary Obliquity. 


ö 8 ECT. XV. The Uſe of the Pyramidal Muſcles. 


Nov if each Pair of theſe laſt oblique Muſcles 
operated with like Force upon the Linea Alba, and 
W that the ſame was drawn as much upwards by one 
W Pair, as downwards by the other, they would ba- 


W lance one another; and this White Line K K, 


W would remain in its Place, without moving one 
Way or the other: But ſince theſe laſt and upper- 
moſt deſcending Muſcles G, are much larger and 
ſtronger than thoſe that lie under at M, it muſt 
follow, that whilſt they operate together to diſ- 
charge the Belly, by this over-balance of Force, 
C theſe Fibres, or White Lines K K, will be con- 

ſtantly drawn ſomething upwards. | 
Can ir now be brought about by Chance, that 
we meet with a Pair of Muſcles S and T, under 
the Os Pubis (the laſt of which T, is ſhewn ſepa- 
rated, and hanging downwards out of its Place) 
which, from the Figure of them, are called Pyra- 
midal, and whereof the Fibres do only run up- 
| wards along the White Lines to K, or abour as 
high as the Navel ; fo that it is very plain to every 
body, that being fhorter at S, and conſequently 
their Fibres being drawn downwards, the Linea 
Alba, to which the Fibres are faſtened, muſt like- 
wiſe follow downwards; and therefore theſe Py- 
ramidal Muſcles ſeem to be made uſe of as a Ba- 
lance of the Force, by which the deſcending 
oblique Muſcles at G, do exceed the aſcending 
oblique ones at M; and whereby, if not prevented 
by the Pyramidal,theWhite Lines e 
e 
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be moved upwards? This Opinion is confirmed; h 
foraſmuch as in many Bodies there are found by: 
one of theſe Pyramidal Muſcles, and not alway; 
juſt two; fince one that is big enough can anſwer 
the aforeſaid Uſes : Nor yet are the ſame neceſſz. 
ry, when the aſcending and deſcending oblique 
Muſcles are of equal Strength, as has been ſome: 
times obſerved. 


WWW 


Sect. XVI. The Uſe of the Right Muſcles. 


A Bu x beſides all this, there ſeems ſtill to 
| remain the following Inconveniency ; that th: 
Belly being contracted by theſe Muſcles with ft 
great Force only Side-ways, the Inteſtines woul 
hereby be preſſed as much upwards as downward, 
and would likewiſe be driven with too great Vio 
| Jence upwards againſt the Midriff ; ſo that the 
| flexible Structure of the Cartilages would be raiſct 
| upwards, by which Means the Protruſive Faculty 
would be weakened. To prevent which, and tha 
| nothing ſhould be deficient in this great Work 
| the Wiſdom of the Sovereign Creator ſeems to 
Y have faſtened two other Muſcles Q Q Q, calle 
the Right, to the Os Pubis at 8, after ſuch a Man- 
ner, that their other Extremities Y V, ſhould be 
faſtened to and about the Breaſt-bone ; whereby 
theſe being contracted, or made ſhorter in thei 
_ Fibres, draw the Ribs, with their Cartilage 
(which terminate in the Breaſt;bone) downwards; 
and ſo they do not only hold faſt to the Places to 
which the Midriff is fixed, but likewiſe hinder the 
ſame from bending upwards by the ſtrong Prefſutt 
of the Bowels againſt the Midriff, when thoſe 
Bowels arc thruſt upwards and downwards b) 
the aforeſaid annular Muſcles of the Belly. 
here are likewiſe ſeen in the Right Mulſc)c 
: three or four Lateral white Fibres RRR. 


which 
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nich do moſt commonly divide each Right 
aſcle into four other, following one another, 
> the End that theſe Muſcles may perform their 
unction by a leſſer Contraction, and proportion- 
Wbly by a leſſer T umifaction, and ſo not take up 
oo much Room; which otherwiſe, in caſe the 
Wcſhly Fibres of the Os Pubis ſhould extend 
Shemſclves to the Breaſt-bone, would not be per- 
ormed ſo regularly or conveniently. 
The other Uſes which are aſcribed by the 
Pnatomiſts ro theſe Right and Pyramidal Muſcles, 
Way be ſeen and conſidered by every one in their 
Writings; we having dwelt long enough upon 
Whem here already. 


FJ 
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Srex. XVII. Orifices in the Muſcles for the 
Seminal Veſſels. 


H = that is not ſatisfied, that all theſe Things 
re performed for wiſe Purpoſes, let him caſt his 
yes farther, in Tab. II. Fig. 1, upon the Orifices 
leſcribed by the Letter I, as they are found in 
he three Muſcles ; through which, at the Groin, 
here, goes the Tube W, through which the 
Seminal Veſſels in the Males, and the round 
Ligaments of the Matrix in the Females do paſs ; 
and conſider whether ſuch neceſſary Things as 
[theſe are placed there by Chance. 


SECT XVIII. The Voluntary and Spontaneous 
Motions of the Inteſtinum Rectum. 


To add ſomething more to what has been ſaid 
above, and which ſeems to me ſufficient not only 
to ſettle a Sceptical Mind, but even to convince 
an obſtinate Atheiſt ; let both theſe unhappy 
Men ſeriouſly conſider, that in this great Length 
of the 'Tube of the Bowels, which is continued 

Vor. I. K from 
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from the Stomach to the Inteſtinum Rectum, 1 
body can increaſe or diminiſh the Contratigy 
or Wringings of the ſame ; inſomuch, that i 
thoſe Motions (whereby that which is in th 
Bowels is protruded and diſcharged ) are quit 
out of the Power of his Will; but if the fang 
ſhould have Place likewiſe in the loweſt Part off 
the Inteſtinum Rectum, Mankind could nel 
have any Command over their Natural Evacu, 
tions, in order to retain or diſcharge them, 
Occaſion ſhould require. And can a Many 
doubt whether there be a Gop, that has wit 
and graciouſly ordered all theſe 'Things, wha 
he perceives, that in the whole Structure of th 
Bowels, it is the Inteſtinum Rectum only, int 
which Nerves are derived from the Medulla c. 
nalis, or Marrow of the Back-bone ; yea, thi 
the Motion of that Bowel alone is ſubject to or 
Will, for the Prevention of ſo many Income 
niencies, which it would otherwiſe be 1mpoſſb| 
to avoid. „„ | 
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CoNTEMPLATION V. 


1 of the Venz Lacteæ, and Ductus Chylicus. 


Ser I. The Tranſition. 
Aft TER having traced the greateſt Part of 


the Food as low as we could, let us now 
turn back again to the Stomach, in order to ob- 
ſerve the Ways and Paſlages by which our merci- 
ful Preſerver has been pleaſed to conduct the 
Chyle or Nouriſhment that is extracted for our 
Food, in order to prepare and render it more 
WT uſcful for making good what is waſted in our 
Bodies. E 0 ue dons Ek 
Not to mention in this Place the curious and 
ilful Structure of the Gall- Bladder, and the Veſ- 
ſels, which coming out of that, and of the Liver, 
do continually introduce a great Quantity of Gay 
into the Duodenum, where it mixes itſelf with the 
| Food that is ſent thither through the Pylorus 
from the Stomach ; but more particularly, as often 
as by the drawing in the Breath, the Midriff de- 
ſcending, preſſes upon the Liver, and thereby 
ſqueezing the Call-Bladder (which lies within the 
Liver) forces out the Gall through a Veſſel that 
reaches from its Bladder to the Inteſtines. To 
ſay nothing here of that Liquor that proceeds 
from the Pancreas or Sweetbread (a great Gland 
lying under the Stomach ) which mingles itſelf 
with the extruded Gall, about four or five Fin- 
gers below the Pylorus, or lower Orifice of the 
Stomach, and moſtly by the ſame Paſſage. Not 
ID 8 82 to 
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to enter here upon enquiring into the Uſes of bat 
theſe ; whether, for Inſtance, they ſerve togethe 
to ſeparate the Chyle from the groſſer Parts 
the Food, or to preſerve the ſame from Corry. 
tion by the Bitterneſs of the Gall; or to render 
more fluid; or to incorporate thoſe Parts of Mi 
which cannot otherwiſe be eaſily mixed, ſuch a 
the fat and watry Parts ; or to qualifie the Bitter. 
neſs of ſome by the others; or for any other 
Purpoſes, which, by a more nice Enquiry int 
the Nature of them, are daily diſcovered : Bu 
ſeeing that the determinate Uſe of each of theſt 
has not yet been decided, we ſhall confine ou: 
ſelves to thoſe Things only, from which we cu 
draw ſuch undoubted Concluſions, as are mor 
than ſufficient to prove abundantly the Perfection 
of our Maker: Since that which is ſtill unknown 
and uncertain, will remain to us a continul 
Object of Enquiry, and of Aſtoniſhment at hi 
Wiſdom, which does fo vaſtly exceed our own, 


Scr. II. The Venz Lacteæ and Receptaculun 
Chyli i a Dog. ON 


To proceed then: If there were no Lateral Or- 
fices or Openings in the Membranes of the Dutt 
of the Inteſtines (as there are none in the 'Throat, 
for Inſtance, and Stomach) the Chyle or Juice, 
which becoming Blood ſuſtains the Body, would 
be diſcharged at the ſame Time, together with the 
groſſer Parts that paſs through them; and Mankind 
would conſume away and die for want of Nou- 
riſhment. Can it therefore be thought, that this 
likewiſe is meerly accidental ; that in order to pre- 
vent the ſame, there lies in the Meſentery GG, 
(Tab. I. Fig. 6.) beſides the Blood Veſſels I I, and 
the Nerves m m, which paſs through it, another 
kind of very narrow Veſſels Z/, which, when a 

Creature 


— Gn ——— 


NA „% foals, Q3 


The Religions Philoſopher. 61 
reature has continued long without eating, are 
Nuite inviſible; but if you diſſect them a few Hours 
After it has been fed, they appear as little Veins 
Wall of a white Matter like Milk; from whence it 
Ws alſo, that they take the Name of Milky Veins 
Vine Lattee.) Theſe little Tubes open into the 
Inteſtines LL, which by their contracting and 
rotruſive Motions, do ſqueeze out the thinneſt 
f the Food, or prepared Chyle in theſe Milky 
Veins, under the Form of a white Subſtance ; 

hich (in Dogs, according to this Figure borrow- 
xd from Verbeyen) takes its Way, firſt towards a 
great Gland K; but in Men, by ſeveral other ſmaller 
lands; fince, according to the ſaid Verheyen, 
his great Gland is not found in them. Thoſe 
that deſire to ſee the Deſcription of the Meſentery 
in a Man, may be pleas'd to conſult the 18th Ta- 
le of the ſaid Author, where the Glands are re- 
preſented by the Letters a4 in the 2d Fig. 

We ſhall ſay nothing of theſe Glands, becauſe 
Anatomiſts are not as yet entirely agreed about 
the Uſe of them; only tis known that this Chyle 
is diſcharged into a large Receptacle O, by the 
Vene Latex ¶ Tab. I. Fig. 6.) coming from this 
Gland: The Anatomiſts call it Receptaculum Chyli, 
or Ciſterna. Su Zn 


Srer III. The Receptacle of the Chyle in Humane 
- =, ee e 


Ir muſt be remembred, that in this Figure the 
Courſe of the Veſſels is repreſented as it appeared 
in Dogs, foraſmuch as they are ſeldom to be 
ſewn in Men, who cannot be ſo ſoon opened 
after their Death. However, they that deſire to 
lee a true Deſcription of theſe Parts, as they lie 
in Humane Bodies, may find them in the Leipſicł 
Tranſactions, p. 57. Anno 1699. extracted from an 
: E 3 Engliſs 
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Engliſh Book of V. Cooper, conſiſting particulath 
in the following Differences: (1.) That the prey 
Receptacle of the Chyle, repreſented here by the 
Letter O, is compoſed in Men of three large 
Tubes and Parts. 2. That the Links of the Chain 
that are here deſcribed at 8 (in the Tube 0; 
which runs upwards, and is called the Ductus Cly. 
 licus, or Thoracicus) are obſerved to be more ny. 
merous or various in Men. Rohault does likewiſe 
make mention of one that is found in a Man. 


Sect IV. The Courſe of the Chyle to the Heart 


Jo return: In this Receptacle O, the afore. 
mentioned Food mixes itſelf with another Humour, 
Water, or Whey, which the Anatomiſts call the 
Lympha ; and which having performed its Service 
to the Body, is continually derived this Way by 
the Vaſa Lympbatica, or Water-Veſſels; and then 
this Chy/e and Lympha purſue their Way together 
upwards, through the Belly and Breaſt, along the 
Back- bone, from the Receptacle of the Chyle 0, 
through the Ductus Chyliferus rr; and finally ar 
diſcharged at u, in the Vena ſubclavia, u x. 

The Blood running from u to x in the faid 
Subclavia, goes from thence through x B, called 
the Vena Cava, or Hollow Vein, to the Heart A; 
from whence the Chy/e and Lympha being mingle 
with the Blood in 2, are carried round with it 
Stream throughout the whole Body, in order t 
the Nouriſhment thereof 
Nou can any one ſuppoſe, that the Structure 
and Diſpoſition of fo many Veſſels, ſuch as the 
Venæ Lacteæ Il, the Receptaculum Chyli O, and 
its Ductus rr, are produced by Chance? Can it 
be without Deſign, that the Vaſa Lymphatica 94 
and 17, do diſcharge themſelves in the two laſt 
mentioned Receptacles and Ducts, to make a be. 

petus! 
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petual Stream, in order to convey the Chyle with 

eater Conveniency to the Blood in the Vein « x ? 
Of all which, if any thing fails, or is deficient, a 
Man runs the Riſque of loſing his precious Life. 
Is it without Wiſdom that the Creator is pleaſed 
to divide the Receptacle of the Chyle O, into 
three Tubes in Men, which in Dogs and other 
Creatures is but one large one? To the End 
that in Men, who walk erect, the great Quantity 
Jof the Liquor ſhould not eaſily burſt the Mem- 
brane that compoſes the Receptacle O, and which 
is unconceivably thin and fine. 

If all this be not yet ſufficient to convince any 
one, let him attend to that which follows con- 
cerning the Valves, which will lead him as it 
were by the Hand to an Almighty and All-wiſe 
Creator. | 


Srer. V. The Valves in the Ductus Chyliferus, 
Venæ Lactæ, and Vaſa Lymphatica. 


CAN we not again viſibly obſerve a fixed Pur- 
poſe and Deſign of bringing the Chyle to the 
Blood and Heart? Which otherwife, together 
with the Lympa in the Ductus Chyliferus rr (Tab.l. 
Fig. 6.) ought naturally to deſcend, by reaſon 
of the erect Poſture of Men : 'To prevent which, 
it is moſt wonderfully provided by the Great Cre- 
ator, that there ſhould be Valves in the ſaid Tube 
or Ductus, which are opened by the Chyle when 
it proceeds upwards from O to , and ſo takes its 
right Courſe, but are ſhut by the ſame, if it ſhould 
attempt to go backwards and deſcend ; juſt as we 
ice in the Gates of Sluices, which, as the Water 
comes one Way, are opened without Trouble, 
but ſhut of themſelves on the other Side, by the 
Flux of Water againſt them. 
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And there being a Danger that the Liquor 
the Vene Lacteæ Il, and in the Lympbatica gy 
ſhould deſcend and go backwards by its gy 
Weight, the like kind of Sluices or Flood-gay 
are placed in both of them. | 

Among the Lymphatic Veſſels, the Ductus Ch. 
Iiferus itſelf rr, muſt be reckoned, ſince it is lil 
wiſe continually full of this Water, or Lyn 
when there is no Chyle mingled with it; aff 
ſince, as we have ſaid before, it has alſo its Valve, 
the Figure of which may be ſeen in ſome meaſu 
in Tab. II. Fig. 2. at cc and cc, and which aren 
like manner opened by the Liquor that runs fron 
a to d: But if the ſame Liquor ſhould run bad 
wards from d to a, they would be cloſed thereby, 


»  — © ©©o* 


Sect. VI. The Protruſion of the Chyle. 


Now if it be further obſerved, that this Ve 
3s exceeding tender, for which Reaſon it is like 
wiſe guarded by the Pleura, or Membrane d 
the Ribs; that it has no ſufficient Fibres for 
protruding the Liquor contained in it when ne 
ceſſary (which Fibres do for this Purpoſe abounl 
in the Inteſtines and Arteries) but that ne vertbe 
leſs the Proceſs of this Liquor is ſo neceſſary to 
wards the Preſervation of our Lives, that they 
could not continue without it; ought we not 
again to ſtand amazed at the Wiſdom of the great 
Creator, who in this Caſe has been pleaſed to uſe 
a ſingular Method to drive this Liquor upwards, i 
_ cauſing for that Purpoſe the great Artery ( 
Tab. I. Fig. 6.) to run along the ſame ; placing 
the Intercaſtalis ccc, as alſo the Artery of the 
Reins D, above and acroſs the ſame ; which ſwel 
ling at every Pulſe of the intruded Blood, do a i 
often preſs upon this Tube; and the Liquor 
thereof being hindered by the Valyes from 7 

| back» 
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backwards, muſt neceſſarily move. forwards and 
upwards ; to which likewiſe the Tendons of the 
Midriff, which are drawn up in breathing, and 
which alſo preſs upon this 'Tube, do ſeem very 


much to contribute? 


Is it not now very plain, the Motion being per- 
formed after this Manner, how neceſſary theſe 
Valves are, ſince without them the Preſſure might 
as well force the Liquor downwards as upwards ? 
It does likewiſe appear, why they are placed fo 
cloſe to each other, and are more numerous here 
than in the Veins; vz. that the Liquor ſhould 
be immediately ſtopped as it endeavours to return ; 


whereas otherwiſe, if the 'Tube between the two 


Valves ſhould be very long, it might cauſe it to 
ſwell ſo much, by reaſon of its 'Tenderneſs and 
Length, that there would be not only a Danger 
of burſting, but the Motion or Courſe of the Li- 
quor would likewiſe become too flow. 


Sgr. VII. The Valve in the Vena Subclavia. 


Here is yet another Inſtance of the wonderful 
Wiſdom of Divine Providence, though it ſeems to 
be but a ſmall Matter; namely, that this Ductus Chy- 
liferus rr, diſcharging its Liquor at u, into the Sub- 
clavian Vein x, is covered at its Orifice with a 


little membranous Valve in the Shape of a Half- 
Moon; which does hinder, in the firſt Place, the 
| Blood from deſcending from the Vein 4x into 
| this Ductus Thoracius rr, and ſecondly, is the 


Cauſe that this little Membrane, being only open 
exactly on the Side x, the Way that the Blood 
runs, the Chyle coming out of it is thereby im- 
mediately carried along with the Stream thereof ; 
whereas, if it had been open on the other Side, 
the Blood by its ſtrong Circulation would preſs 
into this Veſſel rr, and fo hindering the 1 

from 


its Way into the Chyle-Veſſel da, and yet a& 


be ſo far miſtaken as to aſcribe all this to Chance, 


Chyle and Lympba up to the Blood, and thereby 
preſerving the Life of a Man, why are the little 
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from going forwards, would put an End to oui th 


Valve 2, which covers the Orifice Y of the Ds 
tus Chyliferus in the Vena Subclavia, after ſuch 
a Manner, that the Blood flowing from F to g, 
and ſo on to the Heart, is hindered from forcing 


mits of a free Paſſage for the Chyle and Lyn: 
pha, as they run from a to : e is the Juguly 
Vein, the Blood of which deſcending into th 
Vein Fg, renders this little Valve 7, ſo much the 
more neceſſary. 


SecT, VIII. Convictions from the foregoing 0b 
ſervations. 


ls there then Occaſion for any farther Proof d 
the adorable Wiſdom of the Creator, than whit 
has been juſt now produced? And can any Mar 


or ignorant Cauſes! For if each of theſe Thing 
were not made for that very End of carrying the 


Valves placed there? Why are they all open on 
the ſame Side? Inſomuch, that if among the 
great Number of them, any one ſhould fail in 
performing its Work, there would preſently be an 
End of Life. Once again: If any one Appen 

ä 5 


1 | " 
I cannot forbear repreſenting this laſt Matter in NI 
Tab. II. Fig. 2. which is borrowed from the accu. 2 
rate Dr. Lower: 4b and ca is the Ductus CHliſeru, n 
cc the Valves, which are here more viſible, be. q 
cauſe the Chyle being ſqueezed backwards with Wl. 
the Finger from 4 to 6, againſt the ſaid Valve; n 
makes the Tube ſwell in that Part, leaving the He 
other, d h, empty. But that which is moſt re. WF. 
markable in this Figure, is the little Semilun Ne 
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that all this depends upon Chance, why does he 
not think the ſame of the Sluice-Gates for Water- 
Mills, or other Uſes? For I cannot believe that 
W:iny one would dare to affirm the ſame of a com- 
mon Sluice (which nevertheleſs has only the Stru- 
ure of but two of theſe Valves) that it was made 
without Knowledge or Skill; to ſay nothing of 
the amazing Structure of ſuch an innumerable 
Company of Sluices following one another, and 
Jadapted to one and the ſame Purpoſe, as in the 

Caſe of theſe Tubes. 7 
8 After all this, if a Man ſeriouſly reflects, that 
upon the Structure of ſo tender a Veſſel as the 
Ductus Chyliferus a d, (Tab. II. Fig. 2.) upon the 
Diſorder of ſo ſmall, and not leſs tender Valves cc; 
upon the Inflection towards the wrong Side of 
theſe Valves, which are compoſed only of a thin, 
moiſt and flabby little Membrane ; eſpecially upon 
ſuch a little worthleſs Inſtrument as the Valve Zz 
appears to be (which covers the Orifice Y of the 

Ductus Chyliferus, where it is inſerted in the Vein 
;) and laſtly, upon the Diſorder, not only of 
all theſe together, but of any one of theſe ſo ſmall, 
and ſeemingly contemptible Particles, our precious 
| Lives are entirely depending; and if but one of 
them all ſhould fail to perform its Function, ſo va- 

luable a Creature as Man is, would preſently turn 
to a putrifying Carcaſs: Muſt not every one con- 
feſs, that be 7s formed after a moſt fearful and won- 
derful Manner] And ought we not daily to worſhip 
our great Preſerver with the moſt grateful Ac- 
knowledgments, for his having vouchſafed to pre- 
ſerve ſuch fine, and ſuch delicate Parts of the Body, 
all of them abſolutely neceſſary to Life, ſo long, 
and in ſo good a State and Condition? So that 
the P/almiſt of Iſrael had great Cauſe to ſay, 
Pſal. cxxxix. v. 14. I will praiſe thee, for I am 


fearfully 
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fearfully and wonderfully made; marvellous arc th 
Works, and that my Soul knoweth right well, 
The Manner in which the P/almiſt here ey. 
preſſes himſelf, has often ſeemed to me meetlſ 
hyperbolical ; for if we contemplate the human 
Body in its external and viſible StruCtyre, as tg 
its Strong Muſcles, Hard Bones, Solid Inteſting, 
Tough Tendons, Ligaments, Membranes, QC. it don 
not appear to be ſo fearfully made, beyond othes 
natural Things: But having more ſeriouſly xe. 
flected upon the abovementioned Matters, an 
others of which we ſhall treat hereafter, and 
weighing their Uſefulneſs towards the Preſeru. 
tion of our Lives, which is much greater in theſt 
than in moſt of the other ſolid Parts that were 
known to the Antients, this ſtrong Expreſſion did 
not appear to me a. Jot greater than the Thing 
itſelf really deſerved, and convinced me moreoner 
of the Divinity of the Text, ſo empharticaly 
treating of thoſe 'Things which have been but 
lately found out by our learned Anatomiſts, and 
conſequently that « fan muſt be known to him that 
indited it, though concealed from all the World 
beſides. 5 
Let it not therefore be thought ſtrange, that 
the Holy Ghoſt does here ſo peremptorily aſcribe 
the Praiſe to God alone in this Caſe ; ſince no 
ſecond Cauſes, nor any humane Skill, or Art, has 
in the leaſt concurred towards the Support or Pre. 
ſervation of ſuch tender Parts in their propel 
State and Condition. X 7 1 
Every one knows how neceſſary all this is, not 
by remote Conſequences, but in itſelf, towards 
the Life of Men or Beaſts. And what Phyſician 
is there in the whole World, whoſe Roo ul 
can penetrate ſo far, as to inform us of tne 
ſmalleſt Signs and Tokens of the Diſrangement 
of theſe Parts? I never ſaw nor read of any »ur- 
- | N geon 
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reon that pretended to re-eſtabliſh any of them, 
vhen diſordered or diſplaced ; or to go yet fur- 
Kher, that ever will be able to find out any thin 
tt for that Purpoſe. If but one ſingle Valve of 
She Ductus Chyliferi were obſtructed, and could 
Hot open itſelf (which would cauſe our Bodies to 
Waſte away) what Writer has, or can ſuggeſt 
ay rational Method of curing ſuch a Deſtemper? 
Ware we not then fearfully, yea, exceeding fearfully 
ade, when the moſt tender and niceſt Parts can 
We the moſt eaſily diſordered, and when once it 
Wo happens, can never be put into their proper 
Witcuation again, but will occaſion unavoidable 
Death? Add to this, 'That we can never diſcover 
he Danger of ſuch Diſorder, ſo as to be able to 
pbviate the ſame in any manner. 
May we not be ſaid to be wonderfully made, 
hen (to ſay nothing of ſo many Particulars, of 
hich mention is made elſewhere) we find that 
Juch ſmall, weak, and tender Inſtruments, as are 
heſe Valves, are able to perform their Functions 
or the Space of 60, 7o, or 80 Years together, 
ithout being worn out, or ſpoiled? Whereas no 
body that knew their delicate Structure, unleſs he 
ound it experimentally true, in the Bodies of old 
en, would dare to maintain that they could con- 
tinue in the Diſcharge of their Office, without 
any Diſorder, hardly ſo many Months. 
How often do Clocks, Mills, and other moving 
Machines ſtand in need of being adjuſted by a 
þKilful Maſter? And ought not this to teach every 
one, that a great Director does ſupport and main- 
tain all theſe Things in that neceſſary State, to- 
wards which all Creatures, all the moſt skilful 
Phyſicians, all the moſt learned Philoſophers, or 
the moſt ingenious Artificers, cannat contribute 
the leaſt in the World? And how can any Man 
forbear charging himſelf with the utmoſt Unrea- 
ſonableneſs, 
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ſonableneſs, who ſeeing ſo great and important; 
Work, as is the Life of Men, and all other Cre, 
tures, carried on by ſo ſimple, and, in Appearance 
contemptible Means, does nevertheleſs perſiſt j 
aſcribing it all to meer Chance, or ignorant Cauſe 
And being ſenſible how much Good is there 
daily produced in himſelf (concerning which þ 
is forced to own, that he not only gave no D.. 
rection, but, which is more, that he had not th 
leaſt Perception) muſt he not pronounce himſe| 
both ungrateful, and worthy of Condemnatiq, 
as often as he refuſes to acknowledge the Merg 
and Goodneſs of his Benefactor, and even hi 
Wiſdom alſo, in the midſt of ſo many Wonders 
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Cox TEMYLATITION VI. 
the Heart. 
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Ster. I. The General Uſe of tie Heart. 


ET us now go on, and trace the Chyle or 

Food (which, as we have juſt now ſhewed, 
is mingled with the Blood at the left Sub- 
clavian) quite to the Heart ; in the Structure of 
which there do occur ſo many wonderful Things, 
that one would imagine that none but a very un- 
happy or obſtinate Perſon, ſeeing and compre- 
hending the Compoſition of this Organ, could 
help being convinced of the Wiſdom of the Grear 
Creator, and of the determinate End to which 
it is adapted; vg. the Reception and Expulſion 
of the Blood (whether there be other Uſes of 
the Heart, I ſhall not here enquire) to the End, 
that the Blood by this Motion, having perfected 
its Circulation through the Lungs, and through 
other Veſlels, to all the Parts of the Body, and 
performed ſeveral other Functions in other Places, 
might return to the Beginning of its Courſe, that 
is, to the Heart and Lungs. „ ; 


8 8 c. II. The Deſcription of the Heart. 


TARA Heart has two Cavities, or Ventricles, ſe- 
parated from each other by a thick fleſhy Wall, or 
Septum, which every one may ſee, that will take 
the 'Trouble to cut acroſs the Heart of an Ox or 

. Sheep. 


(Tab. II. Fig. 3.) is thick, but at the lower Part ;. 


deſcends ; & is the Vena Arterioſa, or Arteria Pil. 


the Blood paſles from E and F, before it falls int, 


| KK are the Arteriæ Coronariæ, and the Vena Ci 


Blood. 


SEcr. III. The Eminence, or Protuberance in ili 


Danger of theſe two Currents ruſhing againſt each 
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Sheep. 'The Heart, at the upper Part of it A, 
much ſlenderer: The Shape of it is like that of a 
inverted blunt Pyramid ; it is faſtened, and hang; 


by its Veins and Arteries EFG HI; E is the 
Vena Cava, or hollow Vein by which the Blood 


monaria (the Pulmonic Artery) through which 


it paſſes out of this Ventricle into the Lungs; am 
H is the Arteria Venoſa, or Vena Pulmonaria (the Wi 
Pulmonic Vein) through which the ſame Blood re. 
turns from the Lungs into the left Ventricle d 
the Heart; out of which it is carried by the 40 


or great Artery I, to all the Parts of the Body; 
C is the Right Auricle of the Heart, into which 


the Right Ventricle; D is the Left Auricle, which 
performs the ſame Function to the Left Ventricle; 


ronaria, which feed the Heart, and provide it with 


** 


Vena Cava. 


B u T here the Stream of Blood deſcending fron 
the Vena Cava at E, meeting with another Strean 
aſcending at F, ſeems to threaten the apparent 


other, either within the Ventricle, or Auricle of 
the Heart; for that Blood which comes dow 


from E, aſſiſted with its own Weight, and having 
therefore a greater Strength, might hinder the 


other, which coming up from F runs againſt it, 
from purſuing its Courſe; and ſo the Circulation 
of the Blood, and there with the Life itſelf, migh! 
ſoon come to an End. 5 
o 
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Now to prevent theſe Inconveniencies, that 
would otherwiſe be ſo dangerous, we find that 
between theſe two Veins E and F (both which 
are repreſented at A A, Tab. 2. Fig. 4. where they 


are laid open) there is a Protuberance B, com- 


W poſed of the Fat that lies under, againſt which the 
Blood deſcending from E, runs or ſtrikes, and by 
W that Means the Courſe of it is turned to the Right 
Auricle of the Heart; whilſt the Blood aſcending 
from P, is by the ſaid Protuberance B covered 
and ſecured againſt the oppoſite Courſe of the 
deſcending Blood, and ſo is obliged to turn its 
Courſe aſide to the Ventricle of the Heart. 
We muſt likewiſe here obſerve, that this Pro- 
tuberance B is much greater in a Man (becauſe in 
Conſequence of his erect Poſture, the upper Blood 
at E deſcends exactly perpendicular) that it is in 
Dogs, Horſes, Cattle, and the like Creatures, in 
which the Courſe of the Blood at E F is only 
Horizontal, and therefore does not move with ſo 
great Force. gy Ot angie. tt; 
Once again: How very wonderfully are we 
made! And can any body ſee, without terrible 
Emotions, that as our precious Life in the Ductus 
Chiliferus, does entirely depend upon ſuch ſlender 
and minute Valves, ſo it does here upon ſuch a 
| {mall Protuberance as is deſcribed at B? If here 
| were no expreſs Deſign of the adorable Creator, 
why do we find it juſt in this Place? Why is it 
bigger in a Man, where there is a Neceſſity in 
Nature for its being ſo, to balance the Force of 
the deſcending Blood; and leſs in ſuch Creatures 
| where ſuch Balance is not wanting to perform the 
lame Service? 6-492 S : 


* 
r 
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- Seer. IV. The Auricles of the Heart. 


Four THERMOR FE, the Courſe of the Blood, 
which continually paſſes through theſe Veins AA 


ing-place to be contained in, during the Time in 


which the Heart contracts itſelf in order to dif. 


charge the Blood, and while the Valves of the 
Orifice of the Right Ventricle are ſhut, to the 


End that it might be there collected in the men 
Time, and as ſoon as the little Valves are again 


open, be ſwiftly emptied into the Heart; for 


which Purpoſe the Auricle C (Lab. II. Fig. z.) 
ſerves on the right Side of the Heart, as D doe 


on the Left, which whilſt the Paſſage through 
the Valves is ſtop'd, are full of the Blood that run 
into them, and are provided, after a wonderful 
Manner, with Muſcles and other Inſtruments, by 
which Means each of them can ſwiftly contrat 
itſelf as there is Occaſion, and loſe no Time in 
the ſudden Diſcharge of the Blood into the rigit 


and left Ventricles of the Heart. 


Sect. V. The Operation of the Heart. 


TAE Blood being now come thither at tit 
Time when the Heart does as it were looſen ail 
open itſelf (I do not here diſpute whether there 


be a Faculty in the Heart required for that Put- 


poſe) it contracts itſelf ſuddenly, and with great 


Force; inſomuch that the Sides of the Right Ven- 


tricle approaching each other by ſuch a Contradr 
on, and the upper and lower Ends thereof being 


likewiſe drawn together, the whole Cavity is ina 
manner cloſed, and the Blood thereupon drivel 
out with great Swiftneſs into the Lungs through 
the Pulmonic Artery, or Vera Arterioſa G, T. *2 
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| ſeems to require, beſides the Heart, another Reſt. JM | 
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Eg z and goes onward through the Pulmonic Vein, 
or Arteria Veno/a N, to the Left Ventricle of the 
Heart, after it has been diſtributed through the 
IF a 
One may have a groſs Conception of this Work- 
W ing of the Heart, by comparing it to a Bellows 
full of Water, in which there are two round Holes 
W at Top; the one of which, upon the Cloſing or 
& Contraction of the Bellows, is ſtop'd with a Valve, 
& whilſt the other remains open. Now, in caſe you 
& ſhould with a ſudden and violent Motion preſs the 
Sides thereof together, ſo that in a Moment, or in 
the Time of one Pulſe, the whole Cavity thereof 
vere taken away, it can ſcarce be imagined with 
how great Swiftneſs the Water in the Bellows 
would ſpring out of the Orifice which remains 
open And this is a rough Idea of the Manner in 
which the Blood is ſuddenly extruded from the 
Right Ventricle of the Heart into the Lungs. 


| Stor. VI. We Courſe of the Muſcular Fibres. 


Nov in order to perform this ſo ſudden and 
violent Contraction, or Syſtole of the Heart, the 
Muſcular Fibres of which it is compoſed, are ſo 
| wonderfully and ſo peculiarly adapted to this very 
| End, that he who is not wilfully blind, and un- 
der a deplorable Hardneſs, muſt herein neceſ- 
ſarily diſcover the Hand of a Wiſe and Defigning 
Creator. 'That this is not ſaid without good 
Grounds, will appear plainly enough to ſuch as 
pleaſe carefully to conſider the Courſe of theſe 
ibres. 
For you may ſee firſt, the Fibres, A and B, 
(Tab. II. Fig. 5. running obliquely from Top to Bot- 
tom, and others deſcribed by C and D, croſſing the 
former: Both theſe oblique Fibres being contracted 
in their Operation, the Cavities of the Heart muſt 


F 2 become 
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become narrower, and both its Ends in ſome ſon 
likewiſe drawn together. Beſides theſe, there ax 
other Fibres that lie above them, and run ſtreigh 
upwards (Tab. II. Fig. 6.) which only belong toth, 
Right Ventricle, and by contracting themſelves, d 
ſhorten the ſame. But the Courſe of the Fibre 
that perform the ſame Work in the left Ventrick, 
is wonderfully ſurpriſing ; for thoſe AB (Tat 
Fig. ).) running on all Sides from Top to Botton, 
_ encompaſs the Heart at the Point C, and being 
contracted, draw the ſame upwards towards A, 
Theſe Fibres are repreſented upon the ſaid Point 
or ſharp End, as you may ſee, Tab. II. Fig. 8, WMC 
Now, in order to aſſiſt the lateral Contractin h 
of the oblique Fibres, we may obſerve a Roy « Wt * 
other Fibres, AB C (Tab. II. Fig. 9.) running un. WW" 
der the oblique ones, which perform their Fur. 
ction, by encompaſſing the Heart croſs-wiſe, and | 
contracting the ſame ; ſo that here is in a manner If 
the like Diſpoſition of Muſcles as has been ſhewn WR © 
above, in deſcribing thoſe of the Belly, This 
whole Matter is largely treated of in that little, Wi" 
but accurate Diſcourſe of the learned Dr. Lower. W* 
Let any body now that underſtands theſe { 
Things, ſeriouſly conſider with himſelf, whether i ! 
be poſſible, that ſuch a Variety of Rows of Fibres, . 
endowed with ſuch a great Strength together (s. 
has been demonſtrated by Borelli) and all ſerving WM 
to that very Purpoſe for which the Heart ſeems WF 
alone to have been formed; that is to ſay, by its IM 
ContraCtion, to protrude the Blood it has received M* 
into the. Arteries joined to it : I ſay,' whether all 
thoſe Fibres can have acquired this wonderful Di 
poſition without Wiſdom, and without Deſign? 
Now, ſince there are not hitherto any other 
Muſcles diſcovered inthe whole Heart, ſave thoſe 
that contract it, and render its Cavities narrower; 
is this likewiſe by Chance, that the Fibres 
when 
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© hen once contracted, are not ſuffered to continue 
in the ſame Condition, but preſently dilating them- 
ſelves, do open the Cavities, that they may again 
receive the following Blood out of the Veins, and 
by the repeated Contraction of the Heart, diſtribute 
it to the Lungs and other Parts continually, and as 
long as our Lives do laſt? : 


W 5:0. VII. The Action of the Valves of the Veins. 


THERE ſtill remains another Difficulty in the 


: Uſe of the Heart ; viz. that (fince each Ventricle 
has two Orifices, one by which the Blood enters, 


and the other by which it goes out again) it ſeems 
to be a Conſequence thereof, that the Heart being 
ſo ſuddenly and ſtrongly contracted, the Blood 
ſhould flow at once out of both of them, and ſo be 
forced backwards by the ſame Paſſage by which it 


entered into this Ventricle. 


To prevent the ſame, the wiſe Power of the 


vonderful Creator does again appear, who for this 


Purpoſe has been pleaſed to place there another 
fort of Valves (which, by reaſon of their Trian- 
gular Figure, the Anatomiſts call Mytrales, becauſe 
they repreſent a Biſhop's Mitre) in that Part of both 

the Veins through which the Blood is diſcharged 
into the Heart; and theſe, when the Heart con- 


tracts itſelf, and the Blood is thereby driven to- 


wards the Orifice, in the Circumference whereof 
they are placed, are thereby ſhut very cloſely: 
Theſe Valves (which we can hardly look upon 
without Amazement, if we conſider the Providen- 
tial Views of the Creator) are faſtened to the Sides 
of the Ventricles with a great many tendinous 
Fibres, that are very ſtrong, in order to ſecure the 
Valves when they are ſhut, like ſo many Bars and 
Chains upon Doors, to the End that the Force 
wherewith the Blood that was ſqueezed out of the 

| F 3 | Ven- 
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Ventricles acting againſt them, may not break 
them open, or bend them in ſuch Manner on the 
other Side, as to make a Paſſage through them fo 
theBlood ; eſpecially, conſidering that they are com. 
poſed only of thin and flexible Membranes, and 
not of Bones, or other ſolid Matter. 

Theſe Tendinous Fibres have, moreover, the 
following remarkable Uſes: Fir/?, That as the 
Heart, after its Contraction, does again dilate itſetf 
and become longer, and conſequently the Side WM 
of it, which were raiſed upwards, do fink donn 
again; I ſay, the ſaid Fibres being faſtened to the 
Sides, draw the Valves open (as is done in the 
Gates of ſome Sluices with Ropes) in order 90 
make a free Paſſage for the returning Blood. 9. 
condly, That theſe Fibres are faſtened in ſuch 1 
manner to ſome little Protuberances, or Pins o 
the Sides of the Heart, and even to the oppoſit 
Side alſo, that they can hinder thoſe Valves fron 
falling down flat, or from touching the Sides d 
the Heart, to the End that the Blood, in the Con. 
traction of the Ventricle, may preſs againſt theſe 
Valves continually from below, and fo raiſe then 
upwards, in order to cloſe their Orifices. 


Sri. VIII. Convidtions from the foregoin, 
Obfervations. 


IHA given an Account of the chiefeſt d 
:heſe Matters by Words only, without adding any 
Figures to them; having found in the moſt accu. 
rate Books of Anatomy, that the beſt and mol 
exact Figures taken from the Original, are not 
capable of giving much Light, by reaſon of the 
vaſt Number of Particulars that are obſervable 
therein, to ſuch as have not viewed the ſame in 
the Heart of any Creature; for they would fe- 
quire more Study and Application to be 155 
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ſtood than even the Structure of the Heart itſelf. 
They that would make a Trial thereof, may con- 
ſult the Fourth Figure in the 14th Table of Mon- 
fieur Verheyen, and the Firſt Figure in the 5th Ta- 
ble of Dr. Lower. ED 8 | 

Farther, if there were any known Machine to 
be met with, the Operations whereof had any 
E Analogy or Similitude with thoſe of the Heart, 
the Deſcription of it might, perhaps, render this 
Account a little clearer ; but neither Pumps, nor 
any kinds of Spouts, no, not even the modern En- 
gines for quenching Fires (though in the opening or 
$ ſhutting of their Valves, they may ſeem in ſome 
manner to imitate the Heart) nor any thing elſe 
that Art has yet been able to produce, can any-wiſe 
come near them, to reprefent the great Wiſdom 
wherewith this wonderful Machine of the Heart 

is formed. Can any Man then imagine that this 
great Work has been made by Chance, when no 
body dares affirm the ſame, even of all thoſe other 
imperfect Machines that have been mentioned 
VVV 

Having oftentimes meditated upon theſe Things, 
I have thought with my ſelf, how fearfully and won- 
derfully we were made, as upon two other Occaſtons 
has been mentioned before; for in caſe one of 
theſe Valves ſhould be out of Order, and unfit to 
perform its Function; yea, if one of theſe little 
Fibres, which are faſtened to the Valve, and draw 
It up, ſhould break, or be either too ſhort or too 
long, theſe little Sluice-Gates could not be ſhut, as 
not being able to come upon each other, if the Fi- 
bres were too ſhort; or if too long, not able to re- 
main ſo, but forced to give way to the Preſſure of 
the Blood; inſomuch that not only upon each of 
theſe little Valves, but, which is yet more ama- 
ing, upon the various Length of theſe fine Fibres, 
the Life of ſo artful a Machine as every Man is; 
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ene even the Lives of Kings and Princes them. 


elves, and of all Creatures whatſoe ver, do entire. 
ly depend. | 


9322 


8er. IX. The Valves of the Arteries. 


Tu Is being ſaid of the Orifices, through which 
the Blood paſſes into both the Ventricles of the 
Heart, there was yet Danger, that when the 
Blood was protruded from the Right Ventricle 
into the Artery of the Lungs, and out of the Left 
into the great Artery, the Heart opening itſelf 
again, and the Expulſive Force ceaſing with the 
Syole, the Blood, by its Weight, might go back 
into the Ventricle of the Heart from whence it 
came, and ſo by obſtructing the Circulation, cauſe 


mf > a we 0, y Ct OP 


* 


immediate Death,  _ „„ 
But here the Care of a moſt merciful Creator 
has interpoſed, by placing other Valves again at 
the Beginning of both theſe Arteries, which per- 
form juſt the contrary Function to the foregoing; 
ſo that as the former were ſhut by the Blood that 
endeavoured to aſcend from the Heart, theſe are 
ſnut by that which deſcended to the Heart: And, 
whereas the firſt were opened by the Blood that 
ran to them, the ſame is effected in theſe, by the 
Blood that iſſues out. . 
That this may be more clearly conceived, let 
(Tab. II. Fig. 10.) aa repreſent the opened Part of 
the Left Ventricle of the Heart, © the great Arte- 
ry diſſected Length- wiſe, % the three Semi- lunar 
Valves which are ſhut by the returning Blood: 
Here they appear lying flat and extended, where- 
2s otherwiſe they fill the round , Orifices of the 
Artery ; ff are the three Triangular, or Mitral 
Valves turned aſide, that you may ſee the other 
5% the better; and at thoſe f f, one may obſerve 
che Fibres fg ſtill hanging, the Ends of which, $$ 
n 


The Religious Philoſopher. 81 


are ſhewn cut off from the Sides of the Heart, to 
| which they are otherwiſe faſtened, when in their 
natural State. 3 
| How theſe little Valves 5% , are diſpoſed by 
the Blood that is driven back, and how they ſhut 
the Artery, may be obſerved cc (Tab. II. Fig. 2.) 
The Appearance is likewiſe the ſame, if you blow 
into the Artery A; BB are the Crown-Arte- 
| ries (Arteriæ Coronarie) which feed the Heart, 
and carry their Blood thither ; the Openings of 
| which into the Aorta, or great Artery, are re- 
| preſented in (Tab. II. Fig. 10.) d d, exactly above 
| theſe Valves, 6 ets wo 


Srer. X. The Latera! Muſcles of the Heart. 


A the admirable Curioſities obſervable in 
the Heart, would be too many to be here nicely 
examined into. 'The Lateral Muſcles in the Right 
Ventricle of the Heart (to paſs by a great many 
other wonderful Contrivances in that Organ) ſeem 
here to require more particularly an immediate 
Attention; theſe Muſcles, holding the Sides of the 
| Heart together, hinder it from being too much ex- 
tended by the Blood that falls into it at each Dia- 
ſtole, and ſo ſerve for a Meaſure of the Quantity 
that is to be poured into it at each Time. They do 
likewiſe contribute to the bringing the Sides nearer 
together in the Sy/to/e or Contraction of the Heart. 
Thus we likewiſe perceive that the left Ventricle 
is encompaſſed with much ſtronger Muſcles and 
Walls than the Right, which appears when you 
cut the Heart a-croſs; becauſe that this laſt is 
only toconvey the Blood through the Lungs,which 
bears no Compariſon with the Diltance (v7s. the 
extreme Parts of the Body) which it arrives at by 
the Force of the LeftVentricle of the Heart. Whe- 
ther this Foce be wholly determined by the con- 

io 2 5 TS tracting 
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tracting Muſcles of the Left Ventricle ; or whe. 
ther the Arteries afford any co-operating Poyg 
towards this Motion of the Blood, is yet a My:. 
ter in Diſpute: But this is certain, that whatever 
Force conveys the Blood to the Extremities g 
the Body, contributes towards furniſhing it ther 
with the Means of returning to the Heart by th 
Veins. If People cannot here diſcover the View 


and Deſigns of their Great Creator, their Bling. 


neſs is much to be lamented : Yea, ought notevery 
one to ſtand amazed, that ſees ſo much Swiftnek 
communicated to the Blood by ſuch a ſoft fleſty 
_ Inſtrument, in order to perform fo great a Circy 
lation in ſo ſhort a Time ? | 


Sg r. XI. The Force and Power of the Heart u. 
preſented by Compariſons. 


| H x that doubts whether the Hole of the 
Heart is a Force ſufficient of itſelf to bring 
about ſuch a Circulation, may, without Mathe. 
maticks, obſerve how great a Force and Swiftne 
is performed by the Compreſſion of two Bodies 
by taking a Cherry-ſtone, and ſuddenly ſqueezing 
it between his Fore-finger and Thumb, which 
will cauſe it to fly out more ſwiftly than a Perſat 
never making that Obſervation could eaſily im: 
cine. By taking a Handful of wet Clay and 
_ compreſſing it ſuddenly, as the Heart does tit 
Blood, another notable Inſtance offers itſelf ; for, 
by obſerving how nimbly the Clay burſts out 
wherever there is a Paſſage for it between the Pin- 
gers, and, conſidering at the ſame Time, that thi 
Clay has five Places to come out at (three between 
the Fingers, one at the Top, and another at the 
Bottom of the Hand) this Concluſion (which il 
juſtrates the Motion of the Blood from the Heat!) 
naturally reſults ; vis, that if the Clay iſſued a 
| „ 
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only through one Paſſage (inſtead of five) the Velo- 
city would be five times greater. After the ſame 
manner the Spittle which is produced in the 
Mouth by ſmoaking Tobacco, is diſcharged with 
great Swiftneſs. This is performed by collecting 


the Moiſture into a Cavity between the Tongue 


and Lips, which Cavity they afterwards deſtroy, 
by thruſting the Tongue againſt the Lips, and ſo 


force the Spittle out. One might inſtance in other 


Caſes, but this is ſufficient to repreſent, in ſome 


Sort, the Purpoſe in Hand. 


Srcrt. XII. The Pericardium, or little Bag of 
£ „„ $-/ FR | ns 


App to all this, that the Heart is preſerved 
in a membranous Bag called the Pericardium; 
which, by furniſhing a Liquor from its little Glands 
(concerning this ſee Bergens, Malpighius, &c.) 
does continually keep the Heart ſmooth, and fir 
to perform its conſtant powerful Motions, hin- 
dring its external Membrane from being wrinkled 
by too much Drineſs; and it lubricates and 
moiſtens the adjacent Muſcular Fibres, by which 
Means this wonderful Inſtrument is enabled to 
perform its neceſſary Functions, which otherwiſe 
would be obſtructed. ' 1 


Sect. XIII. Convictlious from the foregoing 
7 Obſervations. _ 


To ſay no more; after the Contemplation of 


this Heart in all its above-mentioned Circum- 
ſtances, can an unhappy Philoſopher, even the moſt 


ill-natured and obdurate Atheiſt, be eaſy in main- 


taining, that all this is performed without Wiſdom, 
without Deſign, and only by ignorant Cauſes ? 
Since he cannot but know, that he would be taken 


by 


A 
: 
= 


—_— * 
- —_— Oe ee eo 1 
* 


How can any one conceive, that this Motion of 
the Heart, according to the Calculation of the 
famous Mathematician Borelli, muſt be performed 
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by all Men, and without Doubt by himſelf too, 
for a very fooliſh Perſon, in caſe he durſt affirm, 
that a Fire-Engine only (which by no means i 
to be compared with the wiſe Contrivance and 
Structure of the Heart) was produced by Chance, 
and without the Concurrence of a skilful Work. 
man. Let him alſo add, that this Machine is 
made and put into Motion by another, ſo that 
the whole is performed in his own Body, not on. 
ly without his Will, but even without his Knoy. 
ledge and Perception ; ; and will he not yet ſee 
that his dear and precious Life is preſerved by 
another, who has ſhewn ſo great Wiſdom therein 


by the exerting, of more Force at every Pulſe than 
is required to ſurmount the Reſiſtance of ſome 


thouſand Pounds Weight? That ſuch a Motion 
is performed above two thouſand times in an 


Hour, without ever ceaſing, whether we wake or 


ſleep, for the Space of fifty, ſixty, or ſeventy Year 


perhaps? And particularly ſince our other Muſcles, 
after much leſs Pains, and ſometimes but in one 
Day, become ſo tired and impotent, which never 
happens to the Muſcles of this little Heart in { 


many Years.. And cannot then ſo great a Matter, 


brought about by ſuch wonderful Inſtruments, and 
after ſo amazing a manner, convince every Man 
that is reaſonable, and make him conclude with 
Certainty, that a Power far exceeding humane 


Knowledge is here exerted.” 


Yea, none candeny, that according to what we 
have juſt now ſhewn, that as often as he lays his 
Fland upon his Breaſt, and feels his Heart beat, 
that this Motion is performed without his own 
Concurrence, and conſequently by that of ano- 


ther. 
And 
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And ſince we have ſeen beſides, by the fore- 
going Structure of the Heart, and other Parts, 
chat this great Creator and Mover of all things is 
wiſe, and that our Lives do entirely depend on theſe 
Motions produced by his Power: I ſay, when 
all this is well conſidered, muſt not ſuch a Man 
tremble, who does not only -refuſe to teſtify his 
LE Gratitude to this mighty, wiſe, and powerful 
preſerver of his Life, but alſo dares openly blaſ- 
5 pheme him, and denies all his Attributes and Per- 
fections? 


CoNTEMPLATION VII. 


Of Reſpiration, 


— 3 


Secr. I. The Air is neceſſary to the Blood, 


FT HOSE who have read the preceding Diſ- 
courſes, are already informed, that the Blood 
diſcharges itſelf from the Veins E and F (Tab. II. 
Fig. 3.) into the Right Ventricle of the Heart; 
from thence it is introduced into the Lungs (by 
the Syſtole of the Right Ventricle) through the 
Vena Arterioſa, or Pulmonic Artery G; and 
from the Lungs it is again diſcharged into the 
Left Ventricle of the Heart, by the Arteria Venoſa, 
or Pulmonic Vein H. 

Now whether the Blood paſſes from one of 
theſe Tubes into the other immediately, or whe- 
? ther it paſſes through that Subſtance of the Lungs, 

which is of the Nature of Bellows, we will not 
here enquire : This is certain, that the Air ſuck'd 
1: into 
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into the Lungs where this Blood is, does, as lo 
as Life laſts, come in and go out again; and wha. 
ever the Uſe of it be, it is ſo great, that no My 
can want it a ſhort Space of Time, withqy 
preſently dying; and it is no leſs probable, thy 
the Inſtruments by which the Air is convey 
into the Lungs, are made with great Skill a 
Contrivance. e | 


St C 7, Lk. 7. be Blood-Veſſels and Aſpera Arten l 
in the Lungs. q 


H r that doubts of this, let him take the Lung 


and Wind-pipe of a Lamb, or any other Anim 


in which may be obſerved, 1. That the uppa 
Orifice of the ſaid Wind-pipe can be cover 
with a ſmall Cartilage, called the Epiglott is, whilt 
the Food is deſcending through the Gullet that lis We 
behind it, into the Stomach. 2. That whereas th: 


Branches of the Wind-pipe, which ſpread then. 


ſelves into the Lungs, are Cartilaginous, and «i 
a Round or Cylindric Figure, that they may 4 


ways remain open; yet the Wind-pipe itfel; 


where it lies upon the Guller, that it may not hir 
der the Paſſage of the Air in the Fore- part of U 


does by its Cartilages compoſe Part of a circulit 


Figure only, and behind has only a membranou 


Covering, becauſe the Cartilages perceivable in 


the Fore-part of the Wind-pipe, would preſs to 
hard upon the Gullet, thereby incommoding tit 
Paſſage of the Food. 3. The wonderful Structut 


of the Air-Tubes, or Branches of the Wind- pip: 


(Tab. II. Fig. 12. A. E) which paſſing throughout 
the Lungs, lie between the two Blood-Veſſe 
BE and CE; of which B E ſerves for a Paſlage 


to the Blood that enters into the Lungs, and CE 


to that which coming out of the ſame enters int 
the left Cavity of the Heart. 'The ſame - ob- 
. 5 {erve 
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ried to happen conſtantly in theſe Lateral 


hey are repreſented finer, and the Ramifications 
e Air-Veſſels interwoven with them, are more 
ommodiouſly deſcribed. 


8E r. III. 7 he Glands in the Wind-pipe. 


Bo r if it was neceſſary to uſe great Care in 
the Formation of any Part of the Body, it ſeems 
o be moſtly ſo here, to the End that this Tube 
which as long as we live, or whether we wake 
or ſleep, admits of a conſtant Influx and Reflux of 
\ir) ſhould not by this Air grow dry. Is there 
hen no Deſign to be traced and obſerved here? 


ame on the Inſide not only with a Glandulous 


Membrane, from which a Humour is always fil- . 


nating, and in order to moiſten the Throat itſelf, 
has been pleaſed to place two Glands called the 
Thyroidee, of a conſiderable Bigneſs, for that Uſe, 
beſides thoſe other Glands which we commonly. 
name the Almonds; but further, ro manifeſt his 
intended Purpoſe more clearly, has planted in all 


Branches, very viſible Glands for the Moiſture 
thereof (whether they have any other Uſes be- 
lides, we are not now enquiring) And foraſmuch 
asthe Epiglottis, by reaſon of the continual paſſing 


almoſt impoſſible to be kept moiſtened, and if it 
were dry, could not ſo well diſcharge its impor- 


has furniſhed this Cartilage with ſo many little 
Glands above and below, in order to moiſten it 
beyond all others ! 


Sgr. 


zranches : 'T be. Blood-Veſſels being cut off here, 


gince the Omniſcient Creator has cloathed the 


thoſe Places where the Air-Veſſel is divided into 


and repaſſing of the Air that ſtrikes upon it, ſeems 


tant Function; can any one ſee, without Aſtoniſh- _ 
ment, how the great and wiſe Contriver thereof 
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SEC T. IV. 4 Hundred Muſcles requiſite towam an 
EReſpiration. 


Nox to mention here the Diviſions of th 
Wind-pipe into ſo many Cartilaginous Rings, ng 
the Membranes and Fibres by which they are f. 
ſtened to each other, nor the wonderful Structu 
of the Larynx, conſiſting of ſo many Cartilags 
and moved by fourteen Muſcles, to the end thi 
by all this Apparatus, the Wind- pipe and its Orif 
being ſeveral ways lengthened and ſhortened, d. 
lated and contracted, the Voice might be therely 
formed, and yield a more ſhrill or deep Sound; 
which things being now become the Object d 
the Enquiry of ſeveral great Naturaliſts, we hl 
here confine ourſelves only to Reſpiration, and 
content ourſelves with asking any one that dos 
ſtill queſtion the Wiſdom of his Creator, whethe 
he can believe that the Inſtruments, which, beſide 
the Lungs, are neceſſary thereto, could be range 
and placed near the others without any Under 
ſtanding or Deſign 2 Eſpecially if it ſhould be 
proved to him, that although the Midriff alone i 
ſufficient for Reſpiration, yet to the End that 66 
neceſſary a Work as this is, might not eaſily be 
obſtructed, about a hundred different Muſcles are 
| likewiſe applied to the ſame Purpoſe; and, as ea 
as the Action of Breathing may appear to be, thut 
in a ſtrong Reſpiration (when every one of th 
great Number of Muſcles, that are capable of be. 
ing uſed therein, are employed for the Purpoſe) 
before the Breath be drawn in and driven out agall, 
this great Number of Muſcles muſt have all been 
employed for that Purpoſe. . 

This is ſufficiently known to the Anatomiſts; 
and, to give you a ſmall Sketch of it here, de 
Wall inform you, that in drawing in the Breath, 5 

orde 
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order to raiſe up the Ribs, and the Breaſt-Bone, 
and thereby to dilate the Cavity of the Thorax, or 
IBreaſt, there are put in Motion on the one Side, 
one Muſculus Subclavins, eleven Intercoſtales Ex- 
terni, eleven Levatores Coſtarum, beſides the Ser- 
ratus Anticus Minor, the Serratus Anticus Major, 
the Serratus Poſticus Superior, and the Cervica- 
lisde/cendens Diemerbroekii, and three others which 
are therefore called Common, becauſe they likewiſe 
perform other Motions, vg. the Pectoralis, Scale- 
uns, and Levator Scapulæ, which together make 
thirty Muſcles on one Side; and there being as 
many more on the other, are in the whole Sixty 
that are employed in Ju/piration, or drawing our 
Breath inwards. 5 ****V 
Towards Expiration there are likewiſe employ- 
ed nineteen Muſcles on a Side, eleven Intercaſtales 
Interni, the Triangularis, the Sacrolumbus, and the 
Serratus Peſticus Inferior ; and with theſe alſo five 
Common ones, viz. the Muſcles of the Belly. Theſe 
are all together Thirty-eight Muſcles, uſed for 
Expiration only, which being added to the Sixty 
above,make together the Number of Ninety-eight. 
Now if you add to theſe the Midriff, being the 
principal Inſtrument of them all, and which, accord- 
ing to the Opinion of that great Anatomiſt Ver- 
leyen, conſiſts of two, or it may be three Muſcles 
more, there muſt, according to this Computation, 
be at leaſt a hundred Muſcles made uſe of in one 
lingle Action of Breathing as ſtrongly as we can. 
Theſe Obſervations we find made in the Acta Lipfi- 
enſia, Anno 170, of J. & Pauli, upon Van Horne. 
I would now ask again, whether any body can 
WU uppoſe that ſuch a Diſpoſition, where there are 
ſo many Muſcles conſiſting of Fibres extended fo 
many different Ways, is produced by Chance, or 
vithout Deſign? Or whether it does not plainly 
appear to him, that this great Compoſition of 
£ Vor. I, x. the 


| Breathing. 


SET. V. Withont Air this whole Structure is uſeltſ 


ing the Diſpoſition of theſe Muſcles, ſhall apper 


| ſtand more amazed at the Wiſdom of the grex 
Director of all Things, when he finds that {| 


ted to Reſpiration, would be yet in vain, and of 
manner of Uſe, if Mankind, and all other Creaturg 
| breathing, were not ſurrounded with ſuch a Mat. 


ſides a Weight, which cauſes it to operate and d- 


moſt all Creatures will immediately periſh. 


ſent previouſly, 1. That when the Place in which 


ened in its expanſive Force 2. If the Air thus 
weakened has any Communication with other Alt 
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the Muſcles is expreſly adapted to the End g 


Bor if what has been here mentioned concern. 


wonderful in every Man's Eyes, will he not ye 


theſe Inſtruments, though never fo artfully adi. 


ter as the Air is, which has in it, among other 
Properties, an Expanſive Power (Vis Elaſtica) be. 


late itſelf; from whence it comes to paſs, that a 
ſoon as the Breaſt is enlarged by the Operation 
of the above-mentioned Muſcles, this Air imme- 
diately ruſhes into the Wind- pipe and Lungs; 
which Property (taking it at preſent for granted) 
we ſhalltreat more largely hereafter, when we ente 
upon the Contemplation of the Air itſelf ; and we 
ſhall prove experimentally, that in an Air which 
is but partially diveſted of this Elaſtic Force, i- 


Stet. VI. The Properties of Expanded Air. 


However, that we may here give you ſome 
Idea of Reſpiration, it will be neceſſary to repre- 


any Air is ſhut up is made larger, the ſaid Ait 
filling a greater Space, is ſo much the more weak- 


that is ſtronger, and both of them can act up” 
eac 
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L.ch other, the ſtronger Air will immediately ruſh 
no the enlarged Place, in which the weaker was 

ontained. 


ET. VII. The Compariſon of Reſpiration with 
| a Pair of Bellows, 


Jo prove this by a Compariſon, one need onl 
gepreſent to one's ſelf a Pair of Bellows (Tab. III. 
. I. AEF) in which we know that nothing 
ore is requiſite in order to draw the Air into the 
Mouth A, or Tube AB, than to ſeparate the 
ies ED and F G from each other; by which 
Means the Space ED GF is enlarged ; and ſo the 
Wir that was contained therein being weakened, 
nd not powerful enough to balance the external 
fir, with which it had a Communication by the 
Cube AB, the laſt being now become the ſtrong- 
ſt, does by its Elaſtic Force crowd itſelf into the 
outh of the Bellows. 3 
The ſame thing would happen, if one ſuppoſed 


thin the Bellows; in which Caſe the Space K 


chich Means this Bladder will be blown up, and 
xpanded by the ſtronger external Air ruſhing in 


> 


Now if you ſuppoſe the Tube AB to be the 
dpace thereof ED GF the Cavity of the Thorax 


uſhes through the Wind- pipe into the Lungs, to 
hich it is faſtened like theſe Bellows, when by 


les, the Breaſt is made wider and larger. 


by. Sb He 


hat a Bladder B.C were faſtned to the Tube AB 
ing dilated, the Air therein would likewiſe be 


00 weak to reſiſt the Air which fills the HoHow 
pt the Bladder B C, through the Tube AB; by 


Wind-pipe, the Bladder B C the Lungs, and the 
Ir Breaſt, you will ſee the Reaſon. why the Air 


% 
8&9 %  — ana—_—_— 


preſſing down the Midriff, and by the other Muſ- | | 


92 The Religious Philoſopher. 


He that deſires farther to ſee how the Lu 
whilſt hanging to the Wind-pipe, may be pu 
up by the Air, need only take the Trouble; 
blowing ſtrongly into the Wind-pipe of a Shey 
or Ox newly killed; by which means he will t 
the Lungs, like Bellows, expanded by the VA 
that paſles into them. ws 


S ECT. VIII. An Experiment upon the Lyne i 
8 Vacuo. 


T nave repreſented theſe Appearances at 
ſuch a groſs Manner, to the End that thoſe yh 
have not the Opportunity of uſing the Air-Puny 

may have ſome Conception thereof; but thoſetu 

have uſed this extraordinary Inſtrument, ſo nem. 

fary in examining the Works of the great Cream, 

may form to themſelves a much clearer, and nt 
diſtinct Notion thereof. | 

Let the Covering OP be laid upon the di 

O PF, Tab. III. Fig. 2 ſtanding upon the Ai 

Pump, which has a little Tube, A NB, paſiny 

through the Centre of it, and a little Cock at) 

which now appears open, but may be ſhut; unde 
this Covering, at the Extremity of the little Tut 

AN, there is another ſcrewed on at B C, the Ent 

of which is ſuck into the Wind-pipe of a lit 
Piece of Lungs D, which is tied faſt to it. 

Nou when the Piſton, or Sucker, LM, of theAl 
Pump is thruſt to IK, or ſo far inwards as pol 
ble, one ſees that the Piece of Lungs D hans i 
the Space E, that does not extend itſelf farthe 
than from OP to IK, when the Cock GH 
open, in which Space the internal Air is ſhut up; 
but the little Cock at N being turned, the Sucke 
is drawn backwards from IK to LM; and th! 
the Space that contained the included Air 5 0 
much larger, as the Diſtance between * 1 


— Ky & Mz — 


BI 
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M, both Spaces being filled by the Expanſion 


; Elaſticity. 'This will appear, if you open again 
e little Cock N, when the external Air ruſhing 
to the Piece of Lungs D, through the 'Tube A B, 
Jos it up; the Reaſon of which is, that this 
Air having loſt nothing of its Elaſticity, preſſes 
Wore ſtrongly into the Lungs D from without, 
Ian the included Air at E, which preſſes it in- 
vardly, is able to reſiſt, becauſe of the weakning 
pf its Spring. 

That this is true, will appear, foraſmuch as if 
ou thruſt the Sucker L M forwards to I K, and 
rive the included Air into a narrower Space, it 
llagain ſtrongly expand itſelf at E, and preſſing 
ith more Violence the Lungs D, will make them 
ecome ſmaller, by forcing the Air which was in 
hem to go out againthroughthe Tube BA; and this 
Effect you may produce as often as you repeat the 
xperiment, by drawing or thruſting the Sucker 
ackwards or forwards. Now if you will ſuppoſe 
he Tube AB to be the Wind-pipe, the Space 
PRI to be the Cavity of the Thorax, and the 
pucker L M the Midriff, there will be a mighty 
\nalogy between that Experiment and the Buſi- 
neſs of Reſpiration ; and the whole Difference is 
ly, that whereas the Cavity of the Thorax, in 


dy the Muſcles and other Inftruments, the ſame 
Effect is produced in the Air-Pump, only by the 
Sucker thereof 8 5 

Now ſuch as don't think it worth the while, or 
have not the Opportunity of making this Experi- 
ment with the Lungs of any little Animal, may 


chem all the Appearances very conveniently and 
. agreeably; ſo that with but half a Turn of the 


G 3 . Handle 


f the Air, which therefore loſes a great deal of 


which the Lungs hang, is dilated and contracted 


1 uſe an empty Bladder D, tying the ſame to the 
ad of the little Tube BC, which will give 


o4 For Religions Philoſopher. 
Handle of the Air-Pump one way F 1 other, T. 


may fill or empty the Bladder of Air. * 

E ' LE, 178 | A 
Sper, IX. An Experiment with a little hurt 
DE TRENDY & 4 WERE ha 


Nou if any body has a Mind to ſee with hte 
own Eyes, after what manner, and how violenty Wi >) 
the Air crowds itſelf into the Lunps as ſoon » i ©! 
the Cavity of the Breaſt is enlarged; inſtead of, i © 
Piece of Lungs or Bladder, let him take a lit, Wt! 
Glaſs Vial; holding about an Ounce, or ſuch li 
Quantity of Water, and tie it to the Tube B(; 
ſo that the End of the Tube may be thruſt a fy 
as it can into the Water, then ſhut the Cock! 
and enlarge the Space as before, by drawing ba 
the Sucker to L M; let him open the little Co 

N, and he will ſee that the External Air, which 
by its ſtrong expanſive Faculty forced itſelf in 
wards, will put the Water into a very violent Ms 
tion, juſt as if one ſhould ſet his Mouth to the 
other End of the Tube A, and blow through ti 
Water as hard as he can. 8 


31 
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Srcr. X. The Experiment of a Syringe in Vacun 


— 


Nou, in order to convince every one experi- 
mentally, that although a Space be enlarged, ash 
pens in the Thorax, when we draw in our Breath 
or even though a Space be made where there wi 
none before, as in a Syringe, by drawing wy 
Sucker, there are nevertheleſs Caſes in which, 
if the Matter that otherwiſe riſes up in the SY: 
ringe has no Expanſive or Elaſtical Parts in it, & 
is not moved or preſſed after fame other manner, 
it will by no Means run into the empty Spaces, !f 
order to fill the ſame : Let any one but caſt his 


St. dtc TTY — — 1— 338 „ 1 


Eye upon this little Machine, F H I (Tb. III 


by 
US 
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Fig. 3.) which is commonly to be found in the 
Shops of thoſe that make Air-Pumps, and he will 
ſee, that if an empty Space be made in the Sy- 
ringe A B, by drawing up the Sucker F A (after 
having firſt diſcharged the Air at G, out of the 
Claſs-Bell A BI, through the Air-Pump) the Wa- 
ter in the little Glaſs D E, in which the Tube of the 
Syringe ſtands B C, and which is open at C, will 
by no means riſe up into the Tube, nor fill the 
empty Space in the Syringe, as uſually ; becauſe 
the Water D E, has no ſenſible Elaſticity or Spring 
in itſelf, nor is acted upon, by any other Elaſtick 
Body, which in this Circumſtance would be re- 
quiſite: From whence one may conclude, and not 
 obſcurely neither, what we have already ſaid con- 
cerning Reſpiration, vg. That although there be 
Space enough prepared in the Breaſt, in order for 
Breathing, yet, in many Caſes no Air (if, like the 
Water, it ſhould happen not to be Elaſtick, nor 
heavy enough) would come in: All which is yet 
hereby more evident, that ſo ſoon as one lets in 
the Air again into the Glaſs-Bell, H I B, the ſame 
gravitating upon the Water DE, by its Elaſtick 
Force, immediately cauſes it to riſe up into the 
Space that was made for it at AB, through the 
Tube BC, in which, as there is now no Air re- 
maining in it, there is no Reſiſtance, _ 

He therefore who rightly comprehends all that 

Loc have been ſaying above, and has learned from 
WT thence how Reſpiration is performed, muſt be con- 
WT vinced, after the moſt particular Manner, that our 
Wl #14477 is properly the Gift of Gop; and that it 
is likewiſe enjoyed by Men exactly after the ſame 
manner as the Ams which a Beggar receives from 
us. For juſt as that poor Wretch opens his Hand, 
and ſhews it empty, waiting till the kind Bene- 
5 factor is pleaſed to put ſomething into it, and to 
LW fill its Emptineſs, and remains paſlive all the while; 
7 . ſo 
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fo all Creatures, even ſelf-conceited Man, can, 
ly open their Breaſt, and expoſe its Emptineſs tg 
the great Giver of Breath; being alſo obliged, liks 
the Beggar himſelf, to expect, till the adorabls 
Preſerver of all things, in whoſe Hand, as the Pro. 
phet Daniel tells us, is Ve Breath of Kings, Chap; 
Ver. 23. vouchſafes to fill the Lungs with hi8 4% 
by the Help of its Elaſtick Faculty; which de. 
pends alone on the Power of the Creator, and to. 
wards which the mightieſt among Men can con. 
tribute nothing at all. It is impoſſible to expreſ 
this in more emphatical and ſtronger Terms thu 
St. Paul has done, in the xviiith Chapter of the 
Acts, Ver. 25. He giveth to all, Life and Breath, 
and all things, We alſo meet with ſomething 
the like Nature in Iſaiab, Chap. xlii. ver. 5. H 
that giveth Breath to the People upon the Earth, mi 
Spirit to them that walk therein. 


SECT XI. convictions from the foregoing Ol. 


ſervations. 


Now let the proud and haughty Creature 
called Manu, think once ſeriouſly with himſelf, and 
ſee whether he can find any Subterfuge, wherely 
he may avoid owning, that he is obliged, likethe 
meaneſt Beggar, every time he fetches his Breath, 
to repreſent 1's Poverty to his Maker, and his In- 
ability of preſerving his own Life but one Minute; 
and to beg him, that he would vouchſafe to fill his 
empty and gaping Lungs and Breaſt, with freſh, 
good and wholſome Air, and ſo continue his Lit 
from one Inſtant to another: And can any body 
contemplate with Attention, this Nothingnels 
of himſelf, and abſolute Dependance at en 
Breathing, upon his great Preſerver, and the 10 
many Thouſands, yea Millions of Times, in which 
this gracious Benefactor has moſt freely 8 

im 
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kim Breath, and conſequently, his precious Life, 
during ſo many Years ; and yet remain not onl 

ungrateful to him, but even deny all his adora- 
ble Attributes and Perfections, even thoſe that 
he has found ſo beneficiàl to himſelf; and, if it 
were poſſible, wiſh to annihilate the ſame. What 
ſhall be ſaid of ſuch unreaſonable and impious Opi- 
nions, but that they ought to be deteſted by all 
generous and grateful Souls ? 


SECT. XII. The Uſe of Reſpiration. 


Wr ſhall not here enquire more largely into the 
Advantage which this Reſpiration (the Manner of 
which we have hitherto treated of) gives to Man- 
kind; ſince the moſt learned Naturaliſts are not 
entirely agreed, whether it ſerves to cool the Blood, 
or, whether it be to procure a more convenient Paſ- 
ſage for the Air alone through the little Tubes of the 
Lungs, and thereby to produce a better Mixture of 
Blood ; or laſtly, to communicate a Nitrous Spirit to 
the ſame in the Lungs; which is believed by many, 
becauſe, if the Blood running from a Vein, be mix- 
ed with Water impregnated with Salt Peter, it 
changes its dark Colour into a ſhining Red, and the 
Serum or Whey thereof, becomes as clear as Water, 
though containing nevertheleſs, a ſufficient Quantity 
of Material Food, as may be obſerved by putting 
ſome Drops of the acid Spirit of Nitre, or Aqua | 
fortis therein, which will ſeparate a White Curd 
from the ſaid Whey. Now the Arterial Blood 
has likewiſe the ſame Property, being dark before 
it comes into the Lungs; but after having paſſed 
through the ſame, and therein undergone the 
Action of the Air (be it what it will) it diſcovers _ 
a bright red Colour, when diſcharged into the 
Left Ventricle of the Heart, and when it proceeds 
further into the Arteries : And that which is ob- 
55 '::: Served - 


may be affirmed to be communicated by the Air 


| Blood of the Body is made to paſs ſeveral times 


Elaſtical Force and Gravity of the Air, the good 
Diſpoſition and Conſtitution thereof is, towards 
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ſerved by ſome with greater Probability, is, that the 
Air being Nitrous, will change the Blood that has 
been drawn out of a Vein, whilſt it ſtands expoſeg 


in a Baſon, from a dark to a bright red Colour, 


giving it a Tincture pertettly like that which it ac. 
uires by the Mixture of diſſolved Salt Peter, We 
ſhall paſs by all theſe things, by reaſon of the Dif. 


putes and Controverſies of Learned Men, leaving 
them to be diſcovered by the following Ages, and 


confine ourſelves only to an Experimental En. 
quiry, which of the aforeſaid Benefits and Ad- 
vantages, or what other are the true ones that 


to the Blood. 


This is however unqueſtionably true, That the 


drawing in of the Air is of ſo great a Conveni. 
ence, that no body could want it long without 
dying; and that our Heart, and the whole 
Structure of the Veins, are formed after ſuch 1 
Manner, by the All-wiſe Creator, that all the 


in an Hour through the Lungs, and there ſub- 
jected to the Operation of the Air. 


Sect XIII. The Diſpoſition of the Air in the 


| Lime of Peſtilence. oh 
Now, of how great Importance, beſides the 


the Preſervation of the Lives of Men, and Beaſts, 
is very plain at thoſe Seaſons, in which the Air 
being Corrupted, Peſtilential Diſtempers are oc- 
caſioned, and Kings and their Subjects, and Small 
and Great, are ſnatched away by Thouſands : And 
theſe kinds of Diſeaſes mult not be aſcribed to any 


other Cauſe, ſince, being common to all Sorts of 


Men, they muſt likewiſe proceed from one com- 
mon Source or Spring; and that can be nothin 
elſe 


PE 
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elſe but the Air, which is common to all Man- 
kind. The famous Profeſſor Schacht has given us 
an Account of a dreadful Example of this Peſtilen- 
tial Infection of the Air, in the laſt Plague at Ley- 
den; viz. by expoſing a Bucket of Water a whole 
Night to the Air, even within Doors, upon which 
in the Morning there ſtood a kind of a Cream or 
Scum of divers Colours, that had been communi- 
| cated to it by the Air: This being gently skimmed 
off with a Spoon, and given a Dog to drink, the 
Poiſon was ſo ſtrong, that he died of it in a few 
Hours : And how pernicious alſo in general, the 
Corruption of the Air is, will abundantly appear 
from the melancholy Experiments, whereby it has 
been often ſeen, that People have been miſerably 
ſuffocated, and died in an Air to which they 
were accuſtomed all their Lives, as ſoon as that 
| fame Air becomes infected, and poiſoned with 

the Smoak of glowing Charcoal. 


Sec T. XIV. The Air leaves ſometbing in the Blood. 
N o w the Opinion, that the Air being drawn 
into the Lungs, leaves ſomething there (whatever 
it may be) and does not come out again of the ſame 
Temper, ſeems to be ſomewhat probable from cer- 
tain Experiments, which I have found among my 
Notes in the Year 1695, by which it ſhould appear 
credible, that the Air leaves behind it inthe Lungs 
the ſame Particles which ſerve to maintain Flame. 
Concerning this, the Reader may have Recourſe 
to the Ninth Section of the Twenty-firſt Contempla- 


tion upon Fire, where the Experiment is ſhewnin _ 


allits Circumſtances. Beſides which, there is to be 
found in the Memoirs of the French Academy of Sci= 
ences, Anno 170), p. 213, an Obſervation of Mon- 
fieur Homberg, where he ſays, That if any body 
has been in a Place where there was a ſtrong Scent 
of Oil of Turpentine, he will diſcover — 

| | | char 
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that his Urine has the ſame Smell of Violets,as if he 
had ſwallowed Turpentine itſelf. Now fince theſe 
fine Particles of the Oil of Turpentine do not ſeem 

to have entered his Body, otherwiſe than by Re. 
ſpiration, and it being very probable from the Smell 
of the Urine, that they muſt have been firſt min- 
gled with the Blood, this Gentleman concludes, that 
the Air leaves ſome Particles behind it in the Blood; 
bur we ſhall not here expatiate upon thoſe things 
which ſome People hold uncertain, 


Scr. XV. Convictions from the foregoing Oh. 
. „ nenn, | 
N o w can any body that has well weighed and 
underſtood all theſe things, avoid ſeeing that his 
precious Life is in the Hands of another, and hoy 
greatly we are obliged to ſhew our Gratitude for 
his Goodneſs, in continuing the ſame ? His, I ſay, 
who preſerves this great Sea of Air, in which 
Mien live like Fiſhes, in ſuch a Diſpoſition as to 
make it fit to perform this great Office to the whole 
Race of Mankind, and ſo many other Creatures, 
in preſerving their Lives, and enabling them to 
breathe? Or, can the fame likewiſe be rectified by 
any humane Means, after it is corrupted and be- 
come fatal both to Rich and Poor? Now if all 
this be performed by Chance, and without the 
Providence of a Gracious and Powerful Ruler, 
how comes it to paſs that ſo many thouſand Years, 
among ſuch great Revolutions that it undergoes, 
by Storms, Thunder and Lightening ; from fo 
many poiſonous Vapours exhaling from ſubterri- 
neous Caverns, and from rotten and putrified Bo- 
dies, none of them all have hitherto been able to 
deprive it of that Conſtitution, by which it pre- 
ſerves the Lives of all Creatures; .ſince if every 
thing be Accidental, and not under the Direction 
of a wiſe Being, the one might as eaſily come to 
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paſs as the other ? But of theſe, arid other Proper- 
ties of the Air, an expreſs Mention ſhall be made 
in its Place. eee 
In the mean Time let every body that has the 
Knowledge of his Maker and Preſerver at Heart, 
ſeriouſly recollect all that has been ſaid about Re- 
ſpiration, and, in a ſilent Retreat, examine him- 
{elf, whether he can maintain with Reaſon, that 
this Air is not created for this very Purpoſe, among 
others, in order to preſerve the Life of every 
Creature breathing, ſince this alone, and nothin 
elſe in the World, has the 1 7 that are re- 
quiſite thereto: And let him ſay if he dares, that 


all that moſt amazing Structure of the Muſcles of 


the Breaſt, is formed by meer Chance only, with- 
out any Proſpect of that great End of Inſpiring and 
Expiring of the Air, ſince there is here likewiſe _ 


| ſuch a great Number of Muſcles diſpoſed after ſo 


wonderful an Order, to produce that very Effect 
only, or hardly any other. Can he imagine, that 
the Lungs were made without Underſtanding, and 
placed in the Breaſt after the Manner we have al- 
ready ſhewn ? Whereas, if they had been diſpo- 
ſed any otherwiſe, all the Properties of the Air, 
all the Diſpoſitions of the hundred Muſcles which 
now ſerves this Work, would be entirely in vain, 
and the whole Globe of the Farth would be pre- 
ſently diſpeopled. Can any one fancy, that ſo 
many Ribs and Cartilages, of which the Breaſt is 
compoſed, ſo many Muſcles by which it is moved, 
together with the Midriff and Lungs, have met 
one another in ſuch a little Space by meer Chaxce ; 
and that the Air alſo has encompaſſed them all 
without any Purpoſe ; whereas, if but one of 
theſe Circumſtances were wanting, the great Buſi- 
neſs of Reſpiration, and therewith the Lives of 
all Creatures, would immediately be ended ? Can 
any one think, that where ſo many and ſo different 
Things 
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Things concur to one End, the ſame are not made 


with this Deſign, that they ſhall be uſeful to each 
other? He would be aſhamed to maintain, that x 
curious Lock and Key adapted to a ſtrong Box, 
and by which alone ir could be opened, was not 
made by an ingenious Workman, but by meer 


+ Chance, by which only they had met together 


Unhappy Men ! that can continue in ſuch ſenſcleſfg 
Opinions, after ſo long and daily Contemplation 
of thoſe Works of the Creation, in which the WiC. 
dom of the Creator is ſo viſibly manifeſted. 


ConTEMPLATION VIII. 


Of the dtructure of the Veins. | 


die. a. 


Srer. I, The Tranſition to the Veins. 


HAT has been ſaid ſeems to be more than 
VV ſufficient, not only to bring a Sceprick into 
the right Way, but even alſo to convince the moſt 
obſtinate Inſidel, that our Bodies muſt havebeen 


formed by a Wiſe Creator, and that the Origin 
thereof can be aſcribed to nothing leſs than an Ac- 
 cidental and Ignorant Cauſe ; yet, if there ſhould 
ſtill be any body who either through Want af 


conſidering what has been already ſaid, finds him- 
ſelf unmoved, and conſequently unconvinced _ 


5 
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by ; or although he has underſtood it, ſhould yer 
with-hold his Conſent to the Concluſions that low 
from thence ; let him go but one Step farther with 
us, and ſee whether, without a Contradiction of 
his own Conſcience, he can contemplate the won- 
derful Structure: of the Tubes through which the 
Blood circulates, and which are contrived for ſo 
| many Purpoſes ; and then believe, if he can, that 


He who formed them all, propoſed no End to 
himſelf when he made them, nor knew what He 


$ himſelf was, nor what he had created. 
SECT. II. The Courſe of the Arteries. 


Now in order to the compleat Conviction of all 
ſuch Atheiſts and Scepticks, they are intreated ſe- 
riouſly to conſider with us, whether it can be ima- 
gined, that the Veſſel ¶ Tab. II. Fig. 3.) which is 
called the Aorta, Arteria Magna, or Great Artery, 
has, without an over-ruling Underſtanding or De- 
ſign, acquired ſuch a Form as is ſhewn from Ver- 
beyen, in Tab. III. Fig. 4. in the particular Situ- 
ation wherein it appears in humane Bodies. 


Beſides other Wonders which we don't meddle 
| with here, we know, that there is not any one 
Part of the Body as yet diſcovered, in which we 


find that the Blood is not conveyed thither by the 
Branches of this great Artery, either for Nouriſh- 
ment or Motion, and likewiſe for the Separation 


of other Humours and farther Uſes. Will any 
body therefore believe, that this whole Diſpoſition 
of the Arteries has been thus contrived by Acci- 


dental or Ignorant Cauſes ? _ DT 
Now in order to impart ſome rough Conception 
or Idea hereof, which might otherwiſe appear a 


little obſcure to thoſe that are unexperienced, let 


us here repreſent to ourſelves the Beginning AO 
of this Artery, as cut off from the Heart at O, 
Ns and 
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and we ſhall ſee two little Arteries à a, called the 
Coronary Arieries, coming out of the ſame, ang 
turning towards the Heart. The ſame are repre. 
ſented a little bigger, in Tab. II. Fig. 11. BB, 
Then if you aſcend as it were ſtreight forward, 
you may ſee in Tab. III. Fig. 4, the Carotides bi, 
_ proceeding out of this Veſſel, the Pulſe of which 
a Man may feel with his Finger on each Side of 
his Wind-pipe. Theſe having, as they go on, com. 
municated {ome Branches to the W ind-pipe and 
Parts adjacent, do each divide themſelves into tuo 
Branches, one of which, ee, goes into the Head, 
to the thick Membranes of the Brain, to the My. 
cilaginous Glands, to the Eyes, to the inmoſt 
Parts of the Ear, and to the Subſtance of the Brain 
Itſelf ; and the other Branch, 44, proceeds to 
thoſe Parts that compoſe the Outſide of the Head, 
and is the ſame which is felt in the Temples of 

the Head, 
We may obſerve farther, that this great Artery 
begins to bend itſelf at A, in order to deſcend on 
the left Side; that on either Side there appear two 
great Branches D and L, called the Subclaviz; 
which, as at P, are again divided into two great 
Branches, one of which ſeems to terminate at the 
Elbow, and the other, E, carries the Blood to the 
remaining Part of the Arm, and the whole Hand, 
quite down to the Fingers. But before this Di 
viſion at E, the Subclavia ſends out ſeveral Bran- 
ches; ſuch as the Branch #2 downwards to the 
Breaſt, and , whoſe lateral Branches become 
the ſuperior Intercoſtales; there go farther up- 
wards the Ceruzcales oc, otherwiſe called the 
Vertebrales, whoſe lateral Branches at 7 7 diſcharge 
their Blood into another common Veſſel , which 
like a Chain runs along the Back- bone downwards 
Finally, theſe Vertebrales go to the Brain. 10 
ſay nothing more at preſent of all the little e. 
ches, 
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ches, as &, which go to the Muſcles of the Neck, 
op, to the Shoulder-Blade within and without, 
and all thoſe which we may obſerve to proceed 
from the Arteries of the Arm. 

The great Artery turning itſelf now downwards 
at Band C, produces firſt the Bronchialis hl, which 


inferior Incoſtales c, which come out here a-croſs, 
and are off; and under theſe there comes forth 
ſometimes a Branch to the Midriff d, under which 


Branches, the Right of which goes to the Sto- 
mach, to the Cawl or Omentum, to the Pancreas, 


the Liver; and the left, after having communica- 
ted ſome little Branches to the Stomach, Cawl, and 
| Pancreas, terminates chiefly in the Spleen. 

Under this Cæliaca, the uppermoſt Me/araic an, 


comes out of ghe Great Artery, and runs through 


the MidrifFto the thin Inteſtines, in the ſame Man- 
ner as the Artery « does to the thick ones. 
Are thoſe that go to the Kidneys, and to the 
Loins ; vv are the Spermatic Arteries. . 
After all theſe Branches, the whole Great Ar- 


tery divides itſelf at into two great Branches, 


called the Rami Iliaci, which ſending their 
Branches to the lowermoſt Bowels of the Belly, as 
che Bladder, the Matrix, and other Parts of Gene- 
ration, to the [nteſtinum Rectum, Ec, proceed far- 
ther on both Sides down tothe Legs, and to the ex- 
treme Parts of the 'Toes, after the ſame Manner as 
the Vena Subclavia at F does to the Arms. 


Stet. III. The Courſe of the Veins. 


Now as thisgreat Artery tranſmits its Pranches 
to all the Parts of the Body, can any one ima- 
pine, that not one of them, how little ſocver, 
57 Vor, I. H 13 


ſeems to feed the Lungs. I his is followed by the 


is the Cæliacale, which divides itſelf into two 


to the Gall-Bladder, and inveſting Membrane of 


ED — VC 


Flood back to the Heart: So that the ſame Blood 


>. 
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is to be found, to which there is not again a Vein. 
branch adapted 2 Which Branch carries that Blood 
back to the Heart, that was brought from thence 
by the Artery, to all the other Parts. 

Let thoſe who deſire to form any Notion here. 
of, caſt their Eyes upon Tab. III. Fig. 5. and ob. 
ſerve how theſe Veins run along the Body, and 
after having performed their Office, carry the 


which in Fig. 4. (to give one or two Inſtances there. 
of) was brought from the Heart through the Arr. 
ria Subclavia D, to the Extremities of the Finger 
7, 8, 9, is again received by ſmall Branches of the 
Vein AN, in F7g.5. by which it returns through 
OM, and is brought through a great Veſſel I, 
called the Vena Subclavino, tothe Vena Cava C, and 
ſo on till it diſcharges itſelf again through the Ori 
fice A into the Heart. . 
Thus we here ſee the Jugular Veins, Fig. 5. di, 
_ ee, and the Vertebrals f f, bringing back the ſane 
Blood, which in Fig 4. was carried into the Head, 
and other Parts, through the Arteries b, cc, and 
as before, Fig. 5. leading it to the Heart A, through 
the ſame Vena Cava C. 
We muſt ſuppoſe after the like Manner, that the 
Blood, which was carried down through the Artery 
T (Fig. 4.) and, as in the Arm, driven to the H. 
tremities of the Toes, is there received firſt of all Mit 
in the ſmall Veins, in order to bring it back, and n 
farther through the Vein I G, Fig. 5. along EB En 
(which is called, Lena Cava Aſcendens, becauſe WW 
the Blood paſſes through ir upwards) and dib Wh 
charges itſelf in the Heart at A, t 
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| S:cT, IV. Convittions from both the foregoing 
Seftions.. 


| Now ſuppoſing the ſame Phznomena in all the 

Veins and Arteries ; can any one imagine, that 

this great Artery, and the whole Structure of the 
E Veins, are made without Knowledge and Under- 

ſtanding ? or that each of them are not thus con- 
Etrived for their particular Purpoſes, of carrying 

the Blood backwards and forwards? He that will 

venture to maintain this, how can he be convin- 

ced? And let him but ask himſelf, if ſeeing the 

Pipes and Aquedutts of a Fountain (in which there 
is not the thouſandth Part of ſo much Skill or Art 
as in the Ducts of the Blood) he will dare to 
maintain, that he really believed they were all 
diſpoſed after ſuch a Manner, without any Wiſ⸗ 
dom, or Deſign, or Contrivance of the Maiter ; | 
land that if he ſhould ſay ſo, whether he were like 


to find any Credit with People of good Senſe or 
Reaſon ? 


Stet, V. A rough Repreſentation of the Circu- 
lation of the Blood. | 


3 —_  — 


To the End that an unexperienced Perſon may, 
in fome Meaſure, comprehend what has been ſaid | - | 
above, and have ſome Idea of the Circulation of the 

Blood, let him ſuppoſe, that in Tas. II. Fig. 3. the 

Tubes or Veins Eand F, are the ſame as are repre- | 

ſented in Tab. III. Fig. 5 by Cand B; from which 
the Blood paſſes upwards and downwards into the 

Right Ventricte of the Heart, and thence through 

the Veſſel & (Tab. II. Fig 3.) into the Lungs, and þ 
ence again through another Vein N, into the Left 

Ventricle of the Heart, which two Veſſels, H and 

G, arc ſhewn before, in Ta. II. Fig, 12.by CE and 

H 2 B E, 
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B E, which encompaſs between them both one of 
the Branches of the Lungs AE. Laſtiy, let hin 
ſuppoſe that the Blood is protruded from this L 


— 


Ventricle, by the Contraction or Stole of th ; 
Heart, into the great Artery I (Tab. II. Fig. 3 
which, how it diſtributes itſelf by its Branches, wh ; 
| been lately ſhewn in Tab. III. Fig. 4. 
| So that by this Means the Way of the fo famay 
| Circulation of the Blood may appear to any on Wit 
| that conſiders the ſame ; which Blood paſſing fn Wi 
the Heart throughthe Arteries, to all the Pars 


F the Body, is tranſmitted back by theVeins into the Wi; 
| ſame, and then having paſſed through the Lung, 
| between both the Ventricles of the Heart, reſum . 
= the ſame Courſe again through the Great Artery, WW; 
| He that has ever ſeen the Circulation of th WW; 
| Blood in the Tail of an Eel, by the Help 1 BM, 
| Microſcope, will be very well ſatisfied concerning p 
this Motion, without our producing any fart i; 
Proofs thereof, though they are very numerow; 
and he will be no leſs convinced of the great Velos i 
ty, or Swiftneſs of the Blood's Motion, if ever Wl, 
ſaw it ſpringing out of a cut or wounded Artery. Wile; 


—_ — — — —Uñ äĩ— . — x ² — — . 1 
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Ster. VI. How often the Blood circulates it 
125 4 Hour. 85 
Now that we may farther enquire how often Mt, 
the Blood circulates throughout the Body of : e 
Man in the Space of one Day, let us agree wit ee 


— —— 


the Great Harvey in the following Poſitions. ce 

. I. That the Left Ventricle of the Heart mi) ice 
5 contain about two Ounces of Blood; though the : 

| | 


accurate Dr. Lower has often found it larger. 

2. That in each Contraction of the Heart, t 
Cavity is in a manner quite empty; and therefore 
| two Ounces of Blood are at each time protrude 
into the Great Artery, which ſwelling up thet 


with cauſes the Pulſe. | F h 
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3. If we now ſuppoſe, that each Pulſe is made 
in a Second of an Hour, or in the 6oth Part of a 
Minute, which every-one may obſerve in himſelf, 
and is at-preſent, for Conveniency ſake, allowed 
by many, this will produce 3600 Pulſes every 
Hour; and conſequently twice as many; that is, 
1200 Ounces will paſs through the Heart in the 
Space of an Hour. m5 N 
4. This together will make the Quantity of 600 
Pounds of Blood (allowing with the Phyſicians 12 
Ounces to the Pound) that will paſs through the 
Heart in an Hour. s 26 Das 
5. Now it is the common Opinion of the Ana- 
tomiſts, that a Man has ſeldom more Blood in his 
Body than 24 ſuch Pounds, or lefs than 15: But 
ſuppoſing here, with Lower, that the ſame amounts 
to 25 ſuch Pounds, it is plain, that the whole Blood 
paſſes through the Heart 24 times in an Hour; that 
is to ſay, 576 times in a Day and a Night. - 
Now if we ſhould maintain with Dr. Liſter, 
that there are 75 Pulſes in a Minute, or 4500 in 
an Hour; and that the bare Blood only, which 


circulates through the Heart, without including | 


other Humours, as the Gall, Spittle, Ec. which 
re ſeparated from it, and do not circulate with it, 
conſiſts of no more than 7 Pounds, as is pretended 
ey fome, the ſame will paſs through the Heart at 
i Wicalt 80 Times every Hour, if he allows 16 Oun- 
bees to the Pound; and above 100, if but 12 Oun- 
ces; but let the Difference be what it will, it is 
certain it goes through it a great many Times. 


rer. VII. Convictious from the foregoing Ob- 
ſervation. 

Lr now an unhappy Atheiſt fit down by him- 

ſelf, and fix his T houghts upon the ſurpriſing 

dwiftneſs of the Blood's Motion; let him conſider 

bow great the Strength of the Heart and Arteries 

| H 3 muſt 
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muſt be, which, during the whole Space of hi 
Life, produce ſuch a ſwift Stream of Blood; let hin 
repreſent to himſelf the various Poſition of ſuch 
numberleſs ſmall Branches of the Veins and Arte. 
ries through which it flows, and having reflectel 
upon the Misfortunes that happen to a Man, ir 
caſe this Circulation is ſtopped, even in the yer 
{ſmalleſt Branches; and particularly, that all this 
brought about in his Body, without any Power d 
his own Will, and even without knowing, or being 
ſenſible of what paſſes: Let him ask himſelf, whe 
ther he can, with a conſenting Conſcience main 
rain, that this whole Structure of the Heart, Lung 
Veins and Arteries, was not produced by. a vit 
Maſter ; and whether this Blood can be carried 
about ſo many thouſand Times, for the Space df 
40, 50, 60, or more Years, through ſuch narvy 
Veſſels, and never ceaſe moving, unleſs it be by 
the Direction of a powerful and gracious Rule, 
who preſerves and ſupports his Life, without tie 
Aſſiſtance of any concurring Creature, 


SECT. VIII. Several Particulars. 1. Orific 
the Lateral Branches. 


THA T we may not be too tedious here, we ſul 
paſs by innumerable Particulars, which might pro's 
a Powerful, Wiſe, and Gracious Go p, even to tit 
blindeſt of Men; and only hint at a few, forth 
further Conviction of thoſe deplorable Philob- 

phers. 3 
Diſſect a Vein or an Artery Length-iſe, and 
obſerve how regularly the Orifices in both of then 
lie; through which, from the latter, the Bloc 
paſſes into the Branches that ſpring out of it, ad 
by the former is received into the Vein out et 

the Branches thereof. | | i 

| * 801. 


The Religious Philofopher. 111 


8E T. IX. 2. The Arteries grow narrower. 


Can it be imagined eſpecially, that it comes to 
paſs by Accident, that the Arteries are larger next 
the Heart, and gradually narrower, and divided 
into numerous little Branches, as they go farther 
from it? The Reaſon of which is, to prevent the 
Blood, which iſſues with ſo much Violence out 
of the Heart, from paſſing by the Lateral Branches, 
and following its way only in the large Veſſels; for 
if that ſhould happen, the Parts which lie on the 
Sides, would not be ſufficiently provided with their 
Share of the nouriſhing Blood, and ſo would wi- 
| ther or periſh; For it only comes to paſs, by this 
narrowing of the Arteries, that the Blood flow- 
ing from the Heart, puſhes forwards all that it 
finds in the Artery, to make Place for itſelf; but 
that not being able to paſs ſo nimbly, becauſe of 
the Straitneſs of the extreme Branches, it preſſes 
every way upon the Sides of the Artery, and ex- 
panding the ſame (which is the Cauſe of the Pulte) 
ruſhes into the Lateral or Side-Branches with more 
Force than if the Artery had been every where 
of equal Bigneſs, or of greater than it had at its 
Beginning. 

And muſt not every body confeſs, that he can, 
as it were, feel with his Hands our Great Creator's 
End and Deſign in theſe Orifices that are found 
in the Arteries, and out of which the Side-Bran- 
ches ſpring, if he has ever ſeen the Obſervations 


of that exact Anatomiſt Lower, in Tab. III. Fig. 6. 


where at o d, the great Artery coming out of 
the Heart at o, and the Branches ſpringing out 
thereof, aaa, making the Cervicales and the Ar- 
teria Subclavea, are repreſented: Now if the Blood 
were protruded from o, through, and c, to 4, 
it would paſs by theſe Branches, by reaſon of the 
| H 4 Wideneſs 
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. Wideneſs of the Artery ; at leaſt, there would be 
leſs Blood communicated to them than was re. 
quiſite : For which Reaſon the Great Creator has 

placed ſuch Protuberances at c, on the Side of the 
Orifice, as may in ſome Meaſure ſtop the Paſſage 
of the Blood in its Way from o, through c, to d, and 
cauſe it to turn its Courſe into theſe Branches. 
Can any one here likewiſe deny a Deſign, and think 
that all this comes to paſs by Chance? Why then 
does not the ſame Phenomenon occur in all other 
Branches, though not wanted there ? 


Sr or. X. 3. The Arteries contract themſelves. 
| B u T although the Blood that comes out of the 
Heart, docs require a ſufficient Swiftneſs by the 
| Contraction thereof, yet there ſeemed to be Dan- 
| ger that the Heart expanding itſelf, in order tore- 
ceive new Blood,' two great Evils might hap- 
pen, viz. Firſt, That the Blood might by its 

Weight fall back into the Heart; and Secondly, that 
| the contractive Faculty of the Heart ceaſing, the 
| Circulation of the Biood might likewiſe be ſtopped. 
| How the former is prevented by Valves, has 
been already thewn, when we treated of that Mat- 
ter; and as to the latter, can any one imagine 
that it happens by Chance, and without Defign, 
that in the Arteries themſelves, where they have 
any Largeneſs, the Membranes of which they are 
made up (much like what has been ſaid about the 
Throat) have, beſides the Tunic A, (Tab III. Fig. 
7.) through which the Blood- Veſſels for the Nou- 
riſhment of the Artery, and the Nerves particularly 
run, and B, where there are many little Glands, {till 
another Tunic C, which conſiſts of ſeveral] Annu- 
lar Fibres lying upon one another; and under theſe 
the Fourth, D, which is Membranous, and provi- 

_ ded with Jong Fibres running ſtreight forwards, 
which are thicker, and more fleſhy near the Heart. 
Now 
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Now when the Artery is filled by the Blood that 
comes out of the Heart, to the End that the Cir- 
culation ſhould not be obſtructed, theſe Annular 
Fleſhly Fibres contract themſelves, and ſo make 
the Artery narrower on all Sides: By which Means 
the Blood being prevented from going back to the 
Heart, is forced to proceed forwards and ſide- 
ways ; and thus the Circulation of the Blood is 
inceſſantly continued, even while the Heart is 
open, and cannot protrude it. 

Does not all this Apparatus of Inſtruments, which 
compoſe the Arteries, diſcover that they muſt have 
been formed by an underſtanding Artificer, who 
has adapted them all to wiſe Ends and Purpoſes? 


SECT. XI. 4. The Pulſe is not felt. 


BESID Es all this, foraſmuch as theſe Arteries 
pread themſelves through our whole Body, and at 
ery time, upon each Contraction of the Heart, 
re expanded with ſo great a Force, and do Day 
nd Night occaſion ſo ſtrong a Beating as we find 
by the Pulſes, who can conceive the Reaſon why 
e are not ſenſible of it as long as we are in 
ealth, notwithſtanding that we may find them 
beat fo ſtrongly in many Places, if we do but 
ay our Finger upon them? 

"Tis true, that ſome lay it down for a Maxim, 
e conſuetis non judicat Anima ; that is, Our Mind 
ves not gudge of that which we are uſed to do. But 

this were true, we ſhould judge as little of our 
le piration as of our Pulſe, being accuſtomed as 
uch to the one as to the other ; and yet we find, 

nough we often breathe without thinking of it, 


hat with never ſo little Attention we can perceive 
te Motion of the Air in our Mouth, Noſtrils, 
Vind-pipe and Lungs, and diſcover from the 
-Clion itſelf that we breathe ; whereas, on the 

| | contrary, 
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contrary, let a Man that is in good Health atten 
with as much Care as he can to the Beating of hi 
Heart and Pulſes of his Arteries, he ſhall not per. 
ceive them in the leaſt. 

Does there not then appear, in a very particuly 
Manner, the Wiſdom and Goodneſs of our Grey 
Creator in this Matter likewiſe, who, that th: 
Attention which we ought to allow to other thing, 
might not be diſturbed by this continual Pulſation 
has been pleaſed to render us inſenſible of it ? Ani 
though an Atheiſt cannot, or will not ſee this, ye 
whoever acknowledges a G op, may learn from 
thence, that it is his Duty to fix his Though 
upon his Maker and his Works, who' has ſo grad. 
ouſly wrought this Wonder in him, to the End 
that his Attention ſhould not be drawn away bj 
this continual Beating of the Arteries. 

Nor can any aſcribe this to any material Pro 
perty of the Arteries themſelves, foraſmuch a 
every body is but too ſenſible, to his own Damag 
of all theſe Beatings, when in a Pever, or othe 
Diſtempers, the Fibres are extended by the Bo 
more ſtrongly than uſual. The ſame may be ch. 
ſerved particularly, when in great Diſorders at 
Frights the Annular Fibres are contracted mot 
narrowly, and after a cramping Manner, than the, 
ought to be, by the irregular Motions of the E- 
mours of the Nerves which move the Arteri 05 
fo that theſe Veſſels being become ſtreighter, !:t 
Violence which they ſuffer from the Blood iſſuiq 
out of the Heart, is more ſenſible than uſual. Il 
is known to them that have heard the Complain 
of ſome Women, who (as it is ſaid) being ſub{ 
to ſudden Diforders, upon the leaſt Accident, (0 
many times feel their Arteries beat through 
their whole Body 

don't know whether it may be uſeſul to 20 
here, that the Contraction of the Arteries, 4 
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other Parts of our Body, upon the Account of 
Frights, ſeems in ſome Meaſure to be confirmed, 
becauſe in ſuch great and Heart- affecting Motions, 
the whole Body is often put into a cold Sweat, 
which is known to proceed from the Contraction 
of the Glands in the Skin, that are thereby forced 
to protrude their Moiſture ; and if there be any 
{mall Hairs planted in theſe little Glands, they 
will riſe up an End by the Contraction of the 
ſame ; which Phenomenon People may have often 
obſerved upon a Fright, not only in themſelves, 
but in Beaſts too. 


SECT. XII. 5. The Concurrence er Conjunttion of 
| Ihe Veins, 


Ir it be not owing to the Wiſdom of the Cre- 
ator, that there is no Part in the whole Body to 
which the Blood does not extend itſelf, and from 
whence it likewiſe returns; how comes it to paſs, 
that Arteries meet Arteries, and Veins meet 
Veins ſo frequently, and diſcharge their Blood 
into each other, to the End that if any of them all 
ſhould be diſabled by Amputation, Obſtructions, 
or otherwiſe, the Blood might paſs another Way 
to or from the ſame Place ? ; 


Sect. XIII. 6. The Diviſion of the Arteries into 
r 


Two Things more may be obſerved, touching 
the Circulation of the Blood through its Veſſels; 
in which no leſs than in the foregoing, the Wiſ- 
dom of our Adorable Creator ſhines out as clear as 
the Sun at Noon-Day. „ 

The fr/t is, that from the ſtrong and ſwift Mo- 
tion of the Blood in ſuch Arteries as are large, 
there ſeems to be a Danger, that by reaſon there- 
of the Blood cannot contribute any thing * 
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the Nouriſhment of the Veſſels themſelves through 
which it runs ſo faſt. Can one conſider then with. 
out Amazement, that, to obviate this Inconveni. 
ence, the Arteries are divided in thoſe Places 
where this Function is required, into an unſpeal. 
able Number of fine and narrow 'Tubes, which 
the Anatomiſts, by reaſon of their Smallneſs, ate 
wont to call Va/aCapillaria, or Vaſa Minima ; that 
is to ſay, Veſſels that are as ſmall as a Hair, and 


ſo little, that they cannot therefore be deſcribed 
among the Arteries in Tao, III Fig. 4. and all thi 


to the End, that by paſſing through theſe Def!!s or 
By-ways, and {ticking tothe Sides of ſuch narroy 
Veſſels, the Blood might proceed more flowly 


where it is neceflary that it ſhould do fo, hilt 


that which paſſes through Veſſels ſomething ui. 


der, may purſue its Courſe to the Veins with 


greater Swiftneſs. 


SEO r. XIV. 7. The Narrownefs of the Tubes leſ. 


{ens the Swiftneſs of the Blood. 


| Now that a fluid Body protruded with the 
ſame Strength, runs more ſlowly through narrov 
than wide Pipes, for the above-mentioned Reaſons, 


is well known to all Fountain-Makers, who can 


make the Pipes, through which the Water is to 


paſs, ſo narrow, that by the ſticking of the Parts 
of the Water to the Sides thereof, the Stream ſhall 
not riſe near ſo high as it would do through larger 


Pipes: And if any body doubts this, he may have 
an Ocular Demonſtration of it, by the follow ing 


very caſy Experiment. 


Let him take the Glaſs Tubes EF G, of differ- 
ent Bores (Tab. IV. Fig. 1) of thoſe we made 
Uſe of (as I find it upon my Notes) one of them 
E, wasa narrow Neck of a broken Thermometer; 
the Second F, was ſomething larger, and mo 

| the 


1 
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the Size of the Tube of a Barometer, or the Quill 
of a Pen; the Third G, was fo large that one 
might thruſt one's Finger into it. Then let him tie 
little Thread about each of them at H, K, M, 
ſo that their Parts H Is K L. M N, may as near 
as poſſible be of equal Length; and putting them 
into a long Glaſs, ABCD, which is filled with 
Water up to AB, let their lower Ends, I L'N, 
reach almoſt, but not quite to the Bottom DC, 
in ſuch Manner, that the Threads HK M, may 
de even with the upper Surface of the Water: 
Then if he ſtops theſe Tubes with his Finger, at 
EFG, and thruſts them (being empty, or rather 
full of Air) one by one, perpendicularly down in- 
o the Water, and ſuddenly remove his Finger 

from the Orifice, he will ſee the Water in the 
narroweſt Tube E, riſe up even with, yea, viſi- 
bly above the Superficies of the external Water 
H: Whereas in the Tube F, the Water will riſe 
up as high as O, and in the Tube G, yer higher 
to P. Now thoſe that are skilled in Hydroſftaticks 
know, that equal Parts of Water lying in the ho- 
rizontal Superficies QR, which paſſes under the 
Orifices of the three Tubes I LN, are preſſed up- 
wards with equal Force; and therefore, that the 
lefler Force, which appears in the Aſcent of the 
Water in the narroweſt Tubes, muſt only be aſcri- 
| bed to the greater Narrowneſs thereof. 

Now whether the Curvity of Angles, made by 
theſe little Branches of the Arteries ; as alſo, whe- 
ther their Multiplicity (fo that being taken toge- 
ther, they may, by reaſon of their Numbers, have 
more Wideneſs than the great Artery alone) do 
contribute any thing towards the tlower Motion 
of the Blood, we ſhall not enquire farther here, 


SECT, 


— gy; — —— 


vhich through larger Veſſels runs ſwiftly along the 
_ Veing, by which it is carried back again into the 


ſhould be overwhelmed with too much Blood, and 
the Right Ventricle of it filled ſo full, that it could 


any body have thought of a wiſer Expedient, than 


Blood came nea 
Heart, as may be ſeen in Tab. III. Fig. 5. quite 


to ſee it that Way likewiſe, let him fill a Pipe with 


Water in the Bucket will aſcend but to a very {mal} 
Heighth,thongh all that was in the Pipe came out, 
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S ECT. XV. 8. TheVeins grow wider, 


T # x Second thing is, That in caſe the Blood, 


þ 


Arteries, ſhould retain the ſame Swiftneſs in the 


Heart, there would be Danger that the Heart 


not be able ſufficiently to exert its contractive Fa. 
culty ; | --"_ ; 
Now to prevent ſuch pernicious Swiftneſs, could 


to have made thee Veins larger and larger, as the 
rer from the extreme Parts to the 


contrary tothe Arteries, which in Tab. III. Fig. 4 
grow continually ſmaller from the Heart to the 
extreme Parts. Pa 3 

Now that a Liquor paſſing through a narrow Vel- 
ſel into a wider, runs flower in the ſame Space of 
Time, is obvious enough to every one, without 
proving it experimentally; but if he has a Mind 


ater, and thruſt it, with its Orifice downwards, 
into a Bucket, which has likewiſe Water in it, to 
a certain Heighth, and forcing the Water as fall 
as he can out of the ſaid Pipe, he will find that the 


of its full Length, at the ſame Time: From whence 


it appears, that the Water in the narrow Pipe 


moved more ſwiftly than that which was in the 
wider Veſſel. But this is ſo plain, that we need 
ſay no more of it. 


SECT: 
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8 HNr. XVI. 9. The little Valves in the Veins. 


Bur fince the Blood moving more ſlowly in 
theſe Veins (Tab. III. Fig. 5.) might, by reaſon of 
its Weight Ceſpecially in thoſe that carry it di- 
rectly upwards) endeavour to fink down, or go 
back, and ſo in long Tubes forcibly reſiſt this 
lower Motion ; may we not again diſcover here 
the Providence of the Creator, exerting itſelf in 
ſo peculiar a Manner, who has thought fit to place 
little Valves in theſe Veins ; ſometimes but one, 
as in Tab. IV. Fig. 2. at A; ſometimes two toge- 
ther, as at BB, whoſe Office is to ſtop the Blood 
when it attempts to go back, and that it may not, 
by its Weight, preſs too much upon that which 
follows, and thereby retard its Motion? 

Now, is all this done by Chance, and without 
Deſign? Why then are theſe Valves fixed in the 
Veins, where they are ſo ſerviceable, and not in 
the Arteries, where they are ſo far from being ne- 
ceſſary, that they would be prejudicial ? 


dEr. XVII. 10. Of the Fibres in tbe Veins aud 
Arteries. 


Wu muſt add one thing more, and ſo conclude 
theſe Remarks, which would otherwiſe, as is well 
known to thoſe that underſtand it, ſwell to a much 
greater. Bulk, Can any rational Man then per- 
wade himſelf, that the great Creator had no End 
at all, or that it came to paſs meerly by Chance, 
that in the Arteries, where the Blood ſtood in need 
of more Strength, in order to inſinuate itſelf into 
the narrow Paſſes of their extreme Branches, the 
muſcular Fibres, by which they arc contracted, are 
very ſtrong in thoſe Parts; and on the contrary, 
n the Veins, which continually grow larger, and 

in 
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in which too great a Swiftneſs and Contra 
would be hurtful, the Fibres are far from bein ? 
ſo ſtrong, or ſo numerous? But that which th 
Wiſe Creator cauſes us to feel, as it were, wit 
the Hand, is, that in the Veua Portæ, the like FM th 
bres are again ſtronger than in other Veins, thoqi t 
fewer than in the Arteries; thoſe being the only i te 
Veins of all thoſe of the Body, whoſe Branche, WB 
entering into the Liver, grow narrower and n 
rower ; for which Reaſon they require mor ot 
Strength than other Veins ; to the End, that ip 
the Arteries, they may force the Blood to paz ti 
to the narrow Ramifications, and to the Glang 
of the Liver. "Zi 
Now if any one has conſidered and underſtod 
what has been juſt now ſaid, and particularly th 
about the Structure of the eius, can he poſſibly 
doubt any longer whether his Body was frame 
with Wiſdom? And does it not follow plain 
enough from hence only, that nothing elſe is ne 
ceſſary towards a Conviction that there is a Gol 
(provided he himſelf vouchſafes to bleſs the Mean 
than to enquire into his Works, even into ttt 
| ſmalleſt Fibres? And the neglecting or deſpiliny 
ſuch Enquiries has been the undoubted Cauſe thi 
| fo many People walk in Darkneſs, in the midi 
of the bright Rays of God's Wiſdom. I know ver 
well that inſolent Atheiſts will think all theſe 0b 
ſervations and Reflections to be of little Moment, 
and much below their lofty Speculations, as being 
ſo obvious even to thoſe that are juſt entered updl 
the Study of Phyſick: But I know likewiſe, thi 
as contemptible as they may appear to thoſe col 
ceited Men, it is impoſſible for them to believ il 
much leſs to prove, that all theſe Parts were forme 
by Chance. 


Or cl 
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TECT. XVIII. The Uſes of the Blood in general, 


Now to paſs by other Particulars concerning 
the Blood and Veins, of which we have already 
treated very fully, the Thread of our Diſcourſe 
ſeems to lead us to the Uſes and Motions of this 
Blood. 
There are Three particularly, that, among 
others, are known to depend either wholly, or in 
part, upon the Blood: The #3r/t, is the Separa- 
tion of ſo many different Humours;-which are ei- 
ther neceſſary to the Body, or muſt otherwiſe be 
Wdiſcharged. Secondly, the Nouriſhment of the 
Body. Thirdly, the Motion of the Muſcles. 
Now whilſt we are going to treat of the firſt of 
heſe in its Order, let no body think that we de- 
en to enumerate the various Opinions of many 
earned Men thereupon; being contented to ſhew 
he external Diſpoſition of ſome, ſo far as it is 
own, ſince Men have not yet been able to pe- 
etrate all that belongs to it : Beſides, it was 
oth out of our Power and Deſign too, to handle 
his Matter alone in this Place. A rough and ge- 
eral Account of the Uſes of theſe ſeparated Hu- 
nours will be more than ſufficient for our Pur- 
doſe, which was to convince a ſceptical Mind, that 
eare formed by a Go p abounding with Wiſdom 
nd Goodneſs. e Cur en 1 

And canany one ſtill aſcribe to ignorant Cauſes, 
which don't even know how, or whether they 
vork at all, that the Blood, and all the nutritious 
Juices are impetuouſly hurried along ſuch wonder- 
ul Veſſels, as has been ſhewn above, through the 
hole Body, in order to furniſh Matter for the ſo 


cceflary Separation of ſuch a vaſt Number of dif- 
frent Liquors ? 


Vor. I. 1 SFr r. 
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SECT. XIX. The Enumeration of ſeveral Humour: 


No u to paſs over the Lympha, which is ſepars. 
ted in ſo many Places, the Gall in the Liver, the 
Juices in the Pancreas, and in numberleſs other 
Glands, the Humours in the Stomach and Inte. 
ſtines, in the Eyes, Noſe, Ears, Mouth, and other 
Parts; foraſmuch as there are ſtill different Opini. 
ons about them and their chiefeſt Uſes : Can one 
ſee that there is diſcharged from the Brain ſo pon. 
erful and ſpirituous a Humour, which is derived by 
the Nerves to all the Parts of the Body, rendering 
ſo many, and ſuch important Services, and being 
_ particularly the chiefeſt Cauſe of all our Motions, 
that there exhales from the Pores of the Skin, and 
by Reſpiration, an inviſible and continual Vapour 
(ſuppoſing a Man to be in good Health) in ſo va 
a Quantity, that the accurate Sanctorius has diſco- 
vered, that this alone does exceed every Day all 
the other groſſer and viſible Evacuations ? 

Can any body believe, that it happens without 
a fixed Purpoſe of our great Preſerver, in order t 
continue upon the Earth the Race of Mankind in 
their Children. that the Materia Seminalis, forthe 
Procreation of them, is ſeparated from the Blood; 
and that the Milk flows from the Breaſts of the Fe- 
males for the Nouriſhment of their tender Suck- 
lings? Can any body contemplate the Difpoſitions 
of the Water-Courſes, when the Blood is ſepara- 
ted from its Salts in the Kidneys, without difco- 
vering the Finger of his adorable Creator in al 
theſe Things ? „ 


SrcT. XX. The Paſſage of the Urine. 
Ap tothe End that all that has been here {aid 


May not paſs for DLeclamat ion, or Rhetorical Fr 
; : | | gutes, 
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ures, let us examine a little more cloſely the Diſ- 
poſitions that are made in the ſolid Parts of the Bo- 
dy, fortheſe three laſt mentioned Humours, with- 
out enquiring into that great and wonderful My- 
ſtery, how each of them has acquired its peculiar 
Faculty or Property, which hitherto remains 
among the Secrets of the great Creator. 

Now to give ſome Notion thereof to an unex- 
perienced Perſon, let him ſuppoſe, in Tab. IV. Fig. 3. 
that the Blood deſcends from D to , through the 

eat Artery Du of the Heart; and becauſe the 
fig Artery at 4, and in the farther proceeding 
Branches, grows continually narrower, that the 
| faid Blood is forced to paſs into the Side Branches; 
by which Means it takes its Courſe through one of 
them E, to the Kidney B; where having diſcharg- 
ed its Salts, it returns by the Kidney Vein W, and 
ſo proceeds by C, along the Vena Cava upwards, 
again to the Heart. 

In this Kidney (the internal Structure of which 
is repreſented Tab. IV. Fig. 4.) the Humour, of 
which the Urine is compoſed, ſeems to be ſepara- 
ted in the outmoſt Glandulous Subſtance, A A. 
Do we not here, without going any farther, per- 
ceive the wonderful Operation of the Deſigns of 
the adorable Creator, who makes this Humour 
deſcend through ſuch narrow Veſſels BB, which 
being collected into a kind of little Nipples, called 
by the Anatomiſts Carunculo Papillares, do filtrate 
this watry Matter with its Salts into larger Mem- 
branous Veſſels cc c; which do again diſcharge 
what they had received, for the moſt part, into two 
great Spaces, out of which there is made one great 
one C, called the Pelvis; through the Orifice 
thereof this Liquor deſcends farther into the Tube 
D, or the Ureter, which being joined tothe Pelvis, 
do repreſent a compleat Funnel with its Pipe, which 
being inſerted at Y Y (Tab. IV. Fig.3.)in the Blad- 
1 2 der 
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der H, makes on each Side a Veſſel GY, in order 
to diſcharge that which is brought into it? 
Two things ſeem to be requiſite here: Fir, 
that the Urine coming into the Bladder, may be 
driven out again; and, Secondly, that in order to 
prevent Inconveniencies, it ſhould not happen o 
_ continually, not without our Will. Now can it be t 
imagined, that it is without Knowledge and De. WM © 
ſign, that there ſhould be Muſcles likewiſe placed WM fi 
in the Bladder, in order to contract it, and force t 
out the Water, beſides the Muſcles of the Belly J 
which could have preſſed it; and particularly, that 
though the Bladder were contracted and draun to- ( 
gether, that which is contained might have burſt 
out at every Orifice, if it had not been fo contri. 
ved that that Humour ſhould not be able to return 
through the Orifice Y Y, by which it deſcended 
from the Ureters G, but only through that Pal. 
ſage which Nature has preſcribed it ? 
Thus we ſee that it is eaſy to blow up the 
Bladder H, by one of its Ureters GY ; but if i 
' ſhould be blown by that Tube, through which the 
Urine comes out, the very Children know, that 
the Wind cannot paſs that Way through the Ori 
fices of the Ureters. _ 

And as for what relates to the ſecond Thing, we 
may obſerve, that the Bladder is fortified with: 
ſtrong Muſcular Valve at the lower End of it, to 
prevent the Leaking of its Humour, and is ſhut 
up by the ſame till a greater Force obliges it to git 
Way, and ſuffer the Water to paſs through it. 

Add thereto, that becauſe this Humour is almoſ! 
always falt, and often ſharp, the moſt gracious 
Care of our Creator (to the End that it ſhould not 
corrode the innermoſt Membrane of the Bladder, 
which is exceeding ſenſible, and ſo occaſions Pain) 
has fortified the ſame with a kind of a tough and 
ſlimy Moiſture againſt it in the Inſide. 
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Secr. XXI. The Breaſts of Women. 


Tur ſame Wiſdom appears in the adapting 
other Things to their Ends, ſuch as the Tubes of 
the Duc ius Salivales, and eſpecially in the Stru- 
ture of thoſe Ducts, by which the Gall paſſes 
from its Bladder, and from the Liver to the In- 
teſtines, and the Veſſels of other Parts, where the 
Humours are ſeparated from the Blood. 

But can he, who ſees no more than the little 
Glands A A, in the Breaſt of a Woman (Tab. IV. 
Fig. 5.) (the external Tegument being taken off) 
in which the Milk is ſeparated from the Blood; 
and the little Tubes h , into which it flows, and 
where it is preſerved, to the End that it may in 
proper Time be fucked out through the Nipple C, 
| where they are open, and in which they terminate: 
I ſay, can he that ſees theſe Things imagine, that 
W this only Part, to deduce no Arguments from all 
dhe reſt, had not a Maker, who deſtined it to per- 

Wy form a Service ſo very important to all Creatures 
in their moſt tender Age? _ 


sro XXII. The Structure of the Seminal Veſſels. 


Now that every one may be yet farther con- 
vinced, that all the Parts of our Body are with 
great Wiſdom adapted to particular and certain 
Uſes ; let us go on, and conſider the other Parts 
repreſented in Tab. IV. Fig. 3. : 1 

I. How the ſpermatic Arteries PP, coming on 
each Side out of the great Artery D u, do deſcend 
to the Teſticles, therein to diſcharge the ſeminal _ 
Matter which they bring thither with the Blood, 
the Remainder of which is carried back again from 
the Teſticles to the Heart by two Veins O and 
1 and with how many Windings and Lage 

I 3 the 
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the ſame aſcend, may be ſeen on the left Side 5 0, 
where they are repreſented as ſtretched out; whilſt 
the Artery P, deſcends ſtreight forwards in a Man, 
as Verbeyen has obſerved. | 
And, that we may all ſee that the Wiſdom of our 
Creator extends itſelf to the meaneſt Things, it 
need only be obſerved, that the Arteries P P, do, 
for the moſt Part, proceed immediately from the 
great Artery Du; but that the Veins O and , 
thereto belonging, do not both, but only one of 


them, vis. O, and on the Right, diſcharge itſel 


into the Vena Cava Cu, whilſt the Left », is in- 


ſerted into the Kidney Vein W, becauſe it was tobe 


feared, that as it took its way into the Vena Cara 
Cu, the Courſe of its Blood might be obſtructed 
every Swelling of the Artery,by reaſon of the con- 
tinual Pulſe of the great Artery, over which this 
Vein muſt have neceſſarily paſſed, as appears by 
the Figure ; ſo that by this Conveyance of the 
Blood, from 2 to W, and from W to C (which 


_ otherwiſe, if it ran as at O, would be ſhorter) thi 


Inconvenience is prevented bya careful Providence, 
and it is fully proved, that it intervenes in ſo {mal 
a Matter as the Courſe of this Vein. 

2. That in order to bring the ſeminal Matter, 
ſeparated from the Blood in the Teſticles, to its 
deſtined Place, two Tubes, R R, or the Va/a Di. 


fFereutia, aſcend from the ſaid Teſticles, and carr) 


the Seed into the Veſiculaæ Seminales, which appeat 
on one Side behind the Bladder X X, and there 
it is preſerved till the Time of its Uſe. 

3. That the End of theſe Seed- Veſſels is ſtopped 
by little Glands, which prevent the Matter fron! 
diſtilling out of its own Accord, and yet do not 
obſtruct the ſame when an Ejection is neceſſary. 

4. That in each of the Groins there is a peculiat 
Tube made for that Purpoſe, of the Membrane 


that lines the Belly, called the Peritoneum,throug! 


V hic 
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which the ſeminal Veſſels or Vaſa deferentia RR, 
aſcend ; as may be ſeen Tab. II. Fig. 1. WW. 
And particularly, to prevent the Inteſt ines from 
preſſing into the Scrotum or Cod, and cauſing what 
we commonly call a Burſten or Broken-Belly, theſe 
Tubes are covered with a Membrane in Mex ; but 
in Dogs, and other Creatures, whoſe Poſture is not 
ere, and conſequently which are in no Danger of 
ſuch Accidents, the ſame Tubes have no Cover- 
| ings, but are quite open. i | 


| SECT. XXII. Conviftions from the foregoing 
Obſervations. 


TRAERE are whole Volumes written to ſhew all 
the Particulars of theſe Parts only ; we ſhall 
therefore go no further, but leave it to every one 
that reads and underſtands what has been already 
ſaid, to examine himſelf, whether he can believe, 
that in all theſe Matters about the Seed, Bladder, 
Breaſts, Oc. the Wiſdom of a Creator has had no 
Room ; and whether he can admit, that among 
thouſands of Differences, any one of which, in 
caſe all things had been produced by Chance, and 
| without Underſtanding, might have here equally 

come to paſs, theſe only ſhould have taken Effect; 
all of which are ſo well adapted to ſuch great and 
neceflary Purpoſes ? I can't forbear ſaying one 
Word here likewiſe to ſome other Philoſophers, 
and obſerve, that ſince, as we have juſt now ſhewn 
in Tab. IV. Fig. 3, the ſpermatic Vein 2, on the 
Left Side, does not take the ſhorteſt and moſt ſim- 
ple Way to the Vena Cava Cu, as that on the Right 
vide does in O; but making a Tour, does firit 
inſert and diſcharge itſelf in the Kidney-Vein W; 
that it is in vain to affirm, that thoſe Hypatheſes 
carry the greateſt Truth with them, which ap- 
Pear to us to be the moſt ſimple, and to produce 


I 4 every 
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every thing after the ſhorteſt Manner; foraſmuch 
as there may be unknown Reaſons, as here in the 
Caſe of the great Artery Du, why the ſupreme 
Architect, in order to bring about his other Pur. 
poſes, may think fit to depart from that Method, 
which would otherwiſe be more ſhort and ſimple 
in the Production of that End only. 


SECT, XXIV. The Nouriſhment and Motion of 
the Blood, not yet fully known. 


Now it would be Time to paſs on to the other 
Uſes of the Blood, namely, the Nouriſhment and 
Motion: But foraſmuch as the Ways of the Great 
Creator are in theſe Matters, even to this Time, 
inſcrutable to us, and that the Structure itſelf of 
the ſolid Parts are not yet fully known, but affords 
Room for Diſputes ; we judge it more ſafe to be 
ſilent therein, than purpoſely to offer only Gueſſes 
and Uncertainties, or Poſitions, which are not yet 
ſufficiently received by learned Men, how probs- 
ble foever they may ſeem : The adorable G o v has 
not however left himſelf without a Witneſs, to 
every one that ſeeks him, in numberleſs other 
Matters, the Certainty of which can by no Means 
be called in Queſtion, 7 

In the mean while it is in ſome Meaſure plain, 
how juſtly the Creator, ſpeaking in the Holy Scri- 
ptures of Generation, ſays, that Children proceed 
from the Loins of their Parents, Gen. Chap. xxx). 
Ver. 11. Kings ſhall come out of thy Loins, And 

again, 1 Kings, Chap. viii. Ver. 19. and 2 Chron. 
vi. 9. Thy Son'wbich ſhall come forth out of 10 
Loins. Since Tab. IV. Fig. 3. the ſeminal Veſſels 
PP, are ſeparated in the Loius and under the 


Kidneys A and B, from the general Stream of 
the Blood in the great Artery Du, in order to 


carry the Matter of the Seed to Places propa 
S 1 # 
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for its Separation. Beſides that Monſieur Verheyer 
ſays that he has obſerved both in Men and Wo- 
men, a remarkable Vein and Artery (repreſented 
here by pp) which proceeding from the undermoſt 
Part of the Kidneys, joyns itielf to the ſeminal 
Veſlels. f 5 
This kind of Expreſſion is perfectly underſtood, 
ſince the Diſcovery of the Circulation of the Blood, 
and ſhews with how much Knowledge it has been 
applied to all Animals, even at a Time when the 
Structure of their Bodies was fo little known to the 
world; at leaſt, none could with any Shadow of 
Reaſon aſcribe the Buſineſs of Generation to the 
Loins, without knowing that the Blood circulated 
through the Arteries O and P. Now that this was 
a Secret to all the Philoſophers and Phyſicians in 
thoſe Ages, is ſo obvious, that we need not take 
any Pains to prove it. Can it therefore be ima- 
gined, that the Texts above-mentioned, which ſo 
plainly declare the ſame, could be writ by any 
uninſpired Perſon? And if any one ſhould ſeek to 
cavil againſt the Arguments we have here uſed ; 
at leaſt, he cannot deny that the ſaid Text ſpeaks 


| with compleat Knowledge of the Cauſe, and de- 
ſcribes this Matter juſtly. 
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CoNTEMPLATION IX. 


Of the Nerves, and briefly of the Lyn. : 
phatick Veſſels, Glands and Membranes. f 


b 

— - — — 92 
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| IN TS N | | C 
SET. I. De Tranſition to the Nerves. 

| F 


JT HEN we were treating about the afore. t 
ſaid Separation of the Humours of the 8 y 
Blood, it would have been proper enough to have il x; 
mentioned thoſe of the Brain and Nerves, as 1 
kind of Humours ; but with reſpect to our Deſign, 
the ſo important Uſe thereof, the ſo wonderful if 
Texture of the whole Series of the Nerves, which, 
like the Arteries for the Blood, ſerve for Veſſel 
to convey theſe Humours, are by much too con- 
ſiderable to be handled curſorily, without ſaying 
ſomething particular of them too. | 
Nou then, in order to convince an unhappy 
Philoſopher of the Perfections and wiſe Deſigns 
of his Maker, nothing more ſeems to be required, 
than to move him to look into the Enquiries and 
Obſervations of the Anatomiſts, and eſpecially 0! 
Willis and Vieuſſens, and endeavour to acquire: 
juſt Idea of the Concatenation of this wonderiul 
Structure of the innumerable Multitude of the 
little Branches of the Nerves, of which there 
| | 1 not 4 
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not one that is made, but what is of great and 
peculiar Service to the Body. 

To repreſent ſomething of this Matter here, let 
him caſt his Eyes upon Tab. IV. Fig. 6. and conſider, 
if each of theſe fine Branches performs its Function 
(and ſome of them are ſo very neceſſary, that if the 
ceaſe, they put an End to our Lives) whether theſe 
Nerves that appear tothe Eye of an unexperienced 
Perſon, ſo irregular and confuſed, and yet in them- 
ſelves are ſo well diſpoſed, that there is not one of 
them, yea, not the ſmalleſt Branch orSprig of them 
but has its Uſe : Let him conſider, I ſay, whether 
all this can be performed by Chance. He that 
deſires to be more fully convinced hereof, let him 
| conſult the large Figures of Mr. Vieuſſens. 

Leaving therefore further Circumſtances and 
Particulars, which we might have added here, to 
the Study of thoſe who think fit to enquire into 
what thoſe Writers have ſaid upon this Head, 
we ſhall only obſerve a very few of them, that we 

| may not appear too prolix. 


SECT, II. Different Opinions about the Matter 
that paſſes through the Nerves. 


TIT was well enough known to the Antients, 
that all the Nerves are a kind of Veſſels, through 
which a certain Matter that deſcended from the 
Brain into the Muſcles, was either an entire, orat 
leaſt a concurrent Cauſe of their Motion: Becauſe, 
if a Nerve was cut off, obſtructed, or otherwiſe 
diſabled, the Muſcle to which it belonged, not- 
withſtanding all Endeavours to the contrary, 
would remain without Motion. | 

This Matter is conceived by all to be indeed 
fluid; but by ſome tis ſuppoſed to be a Wind or 
Spirit, and is therefore called the Animal Spirits, 
and js believed to paſs through the Nerves with a 

| Swiftnets 
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We are taught by a like Experience too, that Sal. 
Petre, Brimſtone and Charcoal, which are not count- 
ed among volatile Things, being mingled together 


fo ſmall a Quantity of it, that thoſe who have tried 


Motions of the Muſcles from Hydroſtatical Laws, 
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Swiftneſs like that of Lightning, it being other. 4 
wiſe impoſſible to reconcile the unconceivable Ml hi 
Quickneſs of the Motion, which we fee performeq B 
by Creatures in ſo ſhort a Space of Time, with at 
the ſlow Courſe of a Liquor, Upon this Founds. m 
tion there are ſuppoſed to be Valves, and many n 
other things in the Muſcles, in which Suppoſition 

there is Ingenuity enough, if there were but enough s 


ok Truth too. 


But theſe Opinions are called in Queſtion, 


Firſt, becauſe it has been ſufficiently proved hy 
_ Chymical Experiments, that ſo very volatile: 


4 — 


Matter is not always required towards the produ- 
cing a {wift and violent Motion ; accordingly, it 
has been ſeen, that by the Mixture of Oil of V. 
triol and Salt of Tartar, the firſt of which has lit 
tle, and the other hardly any Volatility in it, a 
ſtrong and ſudden Fermentation has been produced, 


en — on, — 


into Gun-Powder, have occaſioned ſuch Motions, 
as for Swiftneſs and Force have not yet been 
equalled. The fame appears from the G1a/s of At. 
timony, which being a fixed Body (or at leaſt ſo lit 
tle volatile, that it is able to reſiſt a very ſtrong Fire 
fora long Time, as is well known to the Chymiſts) 
has yet the Faculty of producing ſuch great Com- 
motions and Contractions in humane Bodies, even 


jt, own it to be wonderful: Others deduce the 


which therefore need not ſuppoſe ſo great a Swifts 
neſs of the Nervous Juices. 

Secondly, the Courſe of the Nerves being nov 
better known to the Anatomiſts, it has been dil- 
covered by the Complaints of their Patients, that 
it was probable, , that a (lowly moving Mattet 


paſſed 
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paſſed through the ſame; which ſeemed to be in 
ſome Manner more credible when it was conſidered 
how improper the moiſt Subſtance of which the 
Brain and Nerves are compoſed appear to be, for 
affording a free Paſſage to any thing that was to 
move through them with ſo unconceivable a Swift- 
neſs as the Matter of Wind and Spirits. 


Sect. III. An Experiment to prove a Nervous 
Juice. 

Bo r particularly the Experiments made after- 
wards by Meſſieurs Bellini and Malphighi, ſeem 
to have put the Matter beyond Doubt, and to 
prove, that there is a tough Humour (which they 
called Succus Nervoſns, or the Nervous Juice, in 
Oppoſition to the Animal Spirits) that runs through 
the Nerves. _ 

For if you diſſect the Breaſt of a Creature, in 
which there is ſtill a little Life, or that is but juſt 
dead, and with the Fingers of one Hand, preſs the 
Nerve of the Midriff in ſuch a Manner, that no- 
thing can deſcend from the Brain into it by this 
Veſlel; and after that, go on to preſs with the 
other Hand, that Part of the ſaid Nerve, which is 
between the firſt Preſſure and the Midriff, ſo as 
to drive whatever it contains forward into the 
Midriff, it will be found, that the Midriff will 
reſume the Motion which it hath loſt, and con- 
tinue it till the Humour that was in the Nerve be 
quite protruded : But if you looſen the Fingers of 
the firſt Hand, and admit a new Paſſage to that 
which comes from the Brain, you will ſee after 
ſome Time, that, as ſoon as this new Humour 
reaches the Midriff, the Motion of it will be re- 
newed. Conſult Bergerus upon the fame, Pag 260. 
And, that one may have ſome ſolid Foundation, 
that the Matter of the Nerves is of the Nature 

0 
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of a Liquor, and not of a Spirit or Wind, the 
diligent Enquirer, Maipighi, has ſhewn, that by 
preſſing the End of the great Nerve, in the Taj 
of an Ox, the ſame will ſwell before your Finget, 
and if you make an Inciſion in it, there will come 
out a viſcous Liquor like Turpentine. Which 
Experiment having been ſeveral Times proſecuted 
by Bergerus, and always appearing in the ſame 
Manner, it puts the ſaid Hypotheſis out of al 
Doubt. 


SEC r. IV. Convittions from the foregoing Obſe. 
vations, aud an Experiment about Motion, 


I wovLD ask any body now, that underſtand; 
this, whether it can ſeem credible to him, that i 
is brought about by Chance only, and not for any 
wiſe Purpoſe, that a Humour, which is ſeparate 


from the Blood in the Brain, is derived into every | 


Part of the Body, by ſuch an innumerable Multi. 
tude of Tubes and Channels, in order to produce 
Motion wherever it is requiſite? To ſay nothing 
here of the Fermentation of the Food, of Nouriſi. 
ment, and ſo many other Uſes, which _ the 
Courſe of this Nervous Juice entirely neceſſary 
And can it be without an End, that this Humout 
has one wonderful Property (more we cannot reckol 
here with any Certainty) that it is fitted, togethe 
with the Blood of the Arteries, to produce thel 
Motions in the Muſcles? 8 

For that the Arterial Blood does likewiſe vetj 
much contribute to Motion, may appear from 
the Experiments of Bartholinus ; by which ve 
ſee, that a Limb, or Joint is rendered lame, and 
void of Motion, as well when, by binding tit 
Artery, the Blood is hindered from coming inte 
the Muſcles, as when the ſame is done to a Nerve: 
And can any one obſerve this come to pals, oy 


2 Un 
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ſuch an amazing Manner, not only in one, but in 
all Men and Beaſts too, and ſo many Wonders 
produced thereby ; ſuch as the external Motions 
of Walking, Swimming, Flying, and the internal 
of the Heart, Arteries, Stomach, Bowels, and ſo 
many other Parts, ſerving both for the Support 
and Procreation of Animals; and, can he then 
aſcribe all this to meer Chance and ignorant Cau- 
W {cs, without thinking that he will be taken, by 
| wife Men, for a blind or obſtinate Fool? 


SrcT. V. The Nerves of Hearing are extended 
 Iikewiſe to the Tongue, 


Now let a Man conſider farther with himſelf, 
whether the great End of our Creator, to furniſh 
us compleatly with every thing that is neceſſary for 
us, does not plainly appear in the following Caſes. 
Firſt, That the Nerves of Hearing do diſtribute 
their Branches to the Muſcles that move the Ear, 
to the End that as ſoon as we are warned by the 
Noiſe, which affects the Nerve, the other Inſtru- 
ments may be immediately put into a Condition 
of erecting the Ear, in order to liſten the better. 
This is obſervable in the raiſing the Ears of many 
Creatures as ſoon as you ſpeak or call to them: For 
the ſame Reaſon it is, that this Nerve ſends other 
Branches to the Eyes alſo, that upon the hearing 
of any uncommon Sound, we may preſently look 
about us; and likewiſe be ready, without Delay, 
if ſpeaking, or calling for Help be neceſſary: For 
which Purpoſe, the fad Nerve of Hearing has a 
Communication with thoſe of the fifth Pair, and 
the Parts that produce Speech. 


SECT. 
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| Src. VI. The Nerves of Taſting. 


Secondly, Tnar the Nerves which ſerve tg 
produce Taſte, and which, according to Wikis, 
make a fifth and ſixth Pair, do likewiſe ſend out 
Branches to all thoſe Inſtruments that are neceſſit 
for Maſtification or Chewing, to render the Act. 
on and Taſte lively and ready. They likewiſe ſend 
other Branches to the Noſe and Eyes, to the End 
that in the Choice of our Victuals we may be al. 
ſiſted by the Smell and Sight: And laſtly, tha 
while all the forementioned Properties are exerted, 
to the End that nothing may bt wanting, other 
Branches are tranſmitted to the Glands for Spittle 
that this Humour may be {applied in abundance, 
and the Mouth and Throat moiftened therewith, 

during the Action of Chewing and Taſting. 
| 5 * 


SEC. VII. Nerves that operate with, or with 
our Conſent. 


Thirdly, CAN any one ſee without Aſtoniſ- 
ment, that Nerves, which ſeem to be made of the 
ſame Matter, and maintained by the ſame Food, 
can perform ſuch various and different Functions! 
That the firſt, which come out of the Marrow d 
the Back, as the ſaid Marrow does from the fore- 
part of the Brain, ſhould entirely be governed b 
our Will, in the Motions produced by them in 
our Arms, Legs, &c. and accordingly cauſe the 
Muſcles to operate, or to ceaſe working; wheres 
the other, that have their Origin in the Cree 
lui, or Hinder-part of the Brain, do continual) 
and inceſſantly move thoſe Parts to which they are 
tranſmitted, as long as our Life laſts, without the 
leaſt Subject ion to our Will. 


SECT: 
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or. VIII. The Parvagum and Intercoſtal Nerves, 


Wu ſhall give a Proof thereof in Tab. IV. Fig. 6. 
chich, by reaſon of its Smallneſs, can only ſhew 
sa little of it: A B is the Parvagum, or Wan- 
gering- Nerve, as it is called by the Antients, be- 
auſe it is extended to ſo many Parts: By Willis 
t is called the eighth Pair; of this, A repreſents 
he uppermoſt Plexus, and B the following. Af- 
er ſome Ramifications to the Muſcles of the 
hroat and Neck, there goes out of , a Branch a, 
othe upper- part of the Wind- pipe: There comes 
everal others from B, which extend themſelves to 
he Heart, tothe Percardium, and to its Auricles 
nd Blood-Veſſels, and one bigger than the reſt, 
which runs to the Plexus Nervoſus of the Heart 
F. From the Plexus B, there ſprings likewiſe the 
ecurrent Nerve D on the right Side, and E from 
he Body of the Nerve itſelf on the left Side, 
hich moves the Wind-pipe. _ 
Beſides theſe, there goes at e, a great Branch to 
the Vein of the Lungs, and to the Heart at D, and 
from the Plexus Nervoſus of the Heart PE, runs a 
Branch e, to the Artery of the Lungs, and a great 
many, 7, to the Heart. | 5 
Moreover, there paſs from this Nerve a great 
nany Branches g, to the Lungs, and the Veins 
and Arteries, and Bronchi of the Lungs in the ſame, 
and ſome, Y, to the Gullet. . 
Finally, this ſame Nerve divides itſelf into two 
branches, & , on each Side, which afterwards 
uniting again in I, ſpreads an unſpeakable Num- 
ber of Branches in the Stomach ; and, after having 
ſent ſome Sprigs to the Plexus Nervoſus, lying in 
the Belly, ends there, as far as we have beenable 
to diſcover. 


. Vo L. 1. K | The 


the Nerves in the Body, before they were pu- 
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The fifth and ſixth Pair of Nerves (markes! 
and 6) the firſt of which does in a manner fur 
all the Parts of the Face and Mouth with Net, 
make a great Nerve by the Branches which th 
ſend out, and which are commonly called, thong 
not very properly, the Intercoſtal: This, after ham 

made a Plexus above at i, and tranſmitted out; 

it a Branch to the contracting Muſcle of the Gy 
let, proceeds forward to a ſecond Plexus K, whid 
lies in the Neck; and after having ſent out i 
ſome Fibres A, tothe Gullet and Wind- pipe, con 
municates farther great Branches L, to the Plezi 
| Nervoſus of the Heart. Again, this ſame Nert 
makes a third Plexus at N, and then deſceny 
through the Breaſt, where ſome Nerves, u, rt 
inſerted therein from the Back-bone, and comin 
into the Belly, tranſmits two great Branches, 5 
downwards, which makes the other Plexus at S Tü 
u, and from thence communicates Nerves to allthe 
Inteſtines of the Belly, as may be ſeen in W, pil 
ſing to the Bowels. 

To conclude, there are none of the Entriil 
either in the Breaſt or Belly, but what receie 

Branches from the two Nerves we have het 
been deſcribing ; viz. the Vagus and the Jnteri- 
ſtalis. Whoſoever deſires to ſee them minutely . 
preſented, may conſult the famous Works of Met 
ſieurs Willis and Vieuſſens, whoſe Figures fron 
Branch to Branch, together with the Courſe d 


| liſhed, were compared and examined by anotkt 
great Anatomiſt, being founded upon experimet- 
tal Diſſections of above 4.00 Bodies in the Space 0 
fifteen Years. =» 
One might here make infinite Remarks upon 
each Dutt, or Courſe, of theſe Nerves, upon the 
Inſertions into one another; upon the ſeveral Patt 
whichreceive their Nervesfrom the ſaid Branches 
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pon the Plexus that appears therein, and which 
Lonſiſts of the Concurrence of many Nerves 
f a different Original; as at E, for Inſtance, 
hich is equally compoſed of the Sprigs of the 
darvagum and Intercoſtale ; to the End that the 
Heart, which is thereby moved, might receive its 
Nervous Tuice from the one, in caſe the other 
hould fail. To ſay no more, can any body ima- 
ne, that theſe Diſpoſitions have been made with- 
ut Wiſdom ?. 


cr IX. Conviltions from the foregoing Obſer- 
Varions. 


I canNoT forbear putting this one Queſtion 
o a Man that is ſtill ſo unfortunate, as not to be 
lie to diſcover from all theſe things, the Wiſdom 
f his Creator; vg. Whether he can, without 
rembling, conſider, that all this great Compoſi- 
on of the Wandering and Intercoftal Nerves, by 
ich his Heart, Lungs, Veins, Stomach, Guts, 
ver, Kidneys, and every thing elſe that contri- 
utes to the Support of his precious Life, are mov- 
ch is performed entirely without his own Will and 
oncurrence? And, that there is ſcarce any thing 
le left to him, beſides the Command over thoſe 

erves which ſerve for its external Functions ; 
hilft, in the mean time, he is not able to con- 
inue one ſingle Inſtant the Action of thoſe Nerves 
which he lives. Nor can the moſt obdurate 
Uibeift, or the ſtrongeſt Mind (as they love to call 


iſturbed Conſcience, that he is not abſolutely in 
e Hands of another, upon whom his Life does 
ontinually depend ; at the ſame 'Time that he is 
Ted to confeſs, from his own Experience, that 
the Motions contributing thereto, are pro- 

uced in him, without, and againſt his Will, by 
K 2 Nerves, 


hemſelves) find here any Evaſion to ſatisfy his 


from Contemplating the Diſpoſition and Structut 


Body, for the Motions of his Heart, Lungs, Ste 
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N erves, whoſe Operations he can neither dire d 


obſtruct, nor promote. el 


If now this great Mover of all Things be Wie Ml t! 


and Powerful, which appears undeniable fromthe n 


Courſe and Operation of the Nerves, from their Ml 
Diſpoſition to perform their Functions, and fron . 
their abſolute Neceſſity for Life, and the Preſern. is 
tion thereof; can the Atheiſt, without trembling, t 
conſider, that he, by thus imputing all to Chance tl 
or ſomething that acts without Wiſdom and Knoy. WW": 


ledge, does far as in him lies, rob Gop of his 


Attributes, and treads them under his Feet? Mut WW"! 
not his own Conſcience foretell him, that one Tine t 
or another he will juſtly feel, to his Miſery au 
Confuſion, this Power which entirely belongs v 


another, and which he finds abſolutely neceſſary W* 


towards the Preſervation of his own Being, ad 
from which no Creature whatever can deliver hin, W* 
any more than he can free himſelf ; neither can b 


he prevent his own Death whenever it ſhall ple 


the great Preſerver not to ſuffer the Machine of hi" 
Body to continue any farther in Motion, and tte“ 
Nerves, which do only perform their Function, 5 
through his Influence, ceaſe from the Exerciſe d 

the ſame. 1 


m 
4 

SEH r. X. The unhappy Condition of the Atheiſts : 
P 


How much more happy then is ſucha one, who 


of his Nerves, and the Conſequences thereof, hu 


learned to know himſelf ſo far, as to be experimeng ' 
tally convinced, that hisgracious Creator has cauſe : 
all the Nerves which ſerve for the Support of bi A 


mach, c. for the Circulation and Separation“ 
his Humours, and other Neceſſaries of Life, ' 
operate for the reſpective Purpoſes, by an imme 


diate 
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diate Power; and not only without his Will, but 
even without his Knowledge, or any Perception 
thereof? And who having farther obſerved how 
many Nerves, by the wiſe Providence of his Ma- 
ker, are ſtill left for the moving of other Members, 
according to his own Diſcretion wholly : I ſay, who 
is there, that after having ſeriouſly conſidered all 
theſe things, does not find himſelf obliged to uſe 
them all to the Honour and Glory only of his ado- 
rable Creator ? 1 | 

And with how much more'Tranquillity(torepeat 
it once again, ſince we can never reflect upon it 
too often) may ſuch a Man obſerve, that this whole 
Frame of his Body, that both his Life and Death 
are abſolutely in the Hands of ſo gracious a Crea- 
tor, when he learns, from one kind of Nerves (by 
which he lives, and which being out of his Will 
and Power are only moved by his Preſerver) that 
his conſtant Dependance is on him, as he is again 
taught by another, the Operations whereof are 
in ſome Meaſure depending upon his own Will, 
to diſcharge his bounden Duty of Service and 
Cratitude to his bountiful Maſter? I ſay, how 
nuch more eaſy to himſelf will the Life gf ſuch 
a Man be, than that of him who, againſt all the 
Proofs which demonſtrate, after the moſt irrefra- 
gable Manner that there is a God, againſt all the 
Convictions, on one Hand, of the great Creatar's 
Power over all that he has made, and which he 
continually and immediately preſerves, does moſt 
imprudently deny him: And on the other Hand 
laſphemouſly employ his Tongue, and the reſt of 
bis Members, in deſpiſing that Gop, to whoſe 
Honour only he ought to uſe them? Oh that the 
deplorable Atheiſt would conſider and underſtand 
hee things rightly ! 


ne K-23 SECT. 
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SECT. XI. The Nerves of the Miarif. 


Ap if this be not ſufficient to convince every 
Man of the Views and Deſigns of a Wiſe and Me. 
ciful Creator, in the Diſpoſition of the Nerves, le 
him caſt his Eyes upon Tab. IV. Fig. J. in which 
he will find the Repreſentation of the Midrif 
which we have cauſed to be drawn for this Pur. 
poſe only. 

Now to-ſay nothing of its circular Muſcle Al, 
and another B, its tendinous Part C, the Paſſage 


D for the Gullet, and E for the Vena Cava; u 
alſo the Blood-Veſlels that feed it, G HI ; of which 


every body that underſtands their Uſes, can add: 
great deal more, in order to prove the wiſe De 
ſigns and Purpoſes of the great Creator : Can any 
one be ſo blind, who knowing how neceſſary iti; 


that the Motions of the Midriff ſhould depend upon 
our Will, when in extraordinary Breathing, in 


Singing, Speaking, and other Incidents, the ſame 
is requiſite ; obſerves here, that two Nerves KK, 
iſſuing out of the Nerves of the Neck (as they do 
from the Medulla Spinalis) and therefore do belong 
to thoſe that are ſubject to our Will, are beſtowed 


upon the ſaid Midriff? And when he is moreover 


convinced, that it is no leſs neceſſary that the 
great Work of Reſpiration ſhould be continually 
carried on, even whilſt we ſleep; and how incon- 


venient it would be, that whilſt we are waking, i 
we happen to fix our Thoughts upon other Mat- 
ters, we ſhould be obliged every Time to attend to 


the Buſineſs of Reſpiration, and to divert out 
Thoughts from all other Things to this alone: Cal 


a Man, I ſay, without acknowleding the gracious 
Purpoſe of his Maker, obſerve that two othe! 


Nerves, LL, are communicated to the Midriff 


which (as it happens alſo to the Bowels, 1 


4 
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c.) do continue the Motion thereof without our 
Concurrence, and when we leaſt think of it, and 
for that Reaſon take their Riſe from the Intercoſtal 
Nerves, which are made for that Purpoſe ? 


SEC T. XII. The Nerves of the Inteſtinum Rectum. 


Tx ſame may be obſerved, beſides other Parts, 
in the Inteſtinum Rectum, which requires one Moti- 
on ſpontaneous and independent of our Will, in 
order to bring forwards that which is contained 
therein; and again, a ſecond Motion, which is 
voluntary, in order to be exerted with the greater 
Force at the Time of the Diſcharge. 

The Words of the accurate Anatomiſt Verheyen 
are very remarkable upon this Oceaſion: The Iute- 
ſines have, among others, their Nerves of the great 
Plexus Nervoſus in the Meſentery, and all of them 
are ſerviceable tothe Motions performed without our 
Wil (Functiones involuntariæ.) But the Inteſtinum 


Rectum, and probably alſo that Part of the Gut that 


is immediately joining to it, has other Nerves from 
the lower Part of the Medulla Spinalis, by the Help 
of which the Diſcharges of the Belly are performed, 
according to, and in Conſequence of our Mill. 


SEC r. XIII. The Vaſa Lymphatica. 


Now as the Blood which goes through the Ar- 
teries to the Parts of the Body,is brought back again 
through the Veins, the Enquirers into Nature have 
likewiſe aſſerted, and not without great Probabi- 
lity, that the Humour which is ſeparated from the 
Blood in the Veins, and which is communicated 
by the Nerves to all the Parts, is brought back 


alſo by another Sort of Veſſel (called the Vaſa 


Lymphatica) to the Blood, and fo performs as it 
were another Circulation. 
K 4 Now 


cicus Orr, and fo to the Vena Sabclavia, ux, and 
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Now whether this Lympha, or tranſparent Ii. 
quor, proceeds from the ſmalleſt Side-Brancheg 
the Arteries, in each of which at the ſame Time 
a Nervous Sprig diſcharges itſelf, we ſhall ng 
here farther examine, but refer ſuch as deſire ty 
know it, to the ſecond Work of Monſieur Vienſen. 
This is true at leaſt, that theſe Vaſa Lympbatiu 
are obſerved to proceed from all the Parts of Cres. 
tures (the Brain excepted, that being yet doubt. 
ful) as likewiſe that the Courſe of their Liquor i 
99 (Tab.l. Fig. 6.) proceeds to the Ductus Thy. 


other Places directly to the Veins; that they hay 
innumerable little Valves, in order to prevent the 
Return of the ſaid Liquor, and ſo appear like 
Links of little Chains 9; that they touch upon 
ſeveral Glands in their Paſſage, or proceed like- 
wiſe from ſome. Thoſe who defire to have any 
Notion of this Matter, may conſult Tab. IV. 
Fig 8. where it is ſhewn how theſe Vaſa Lympia- 
rica LLL, c. coming out of the Kidneys BB, 
and other Parts of the Body, have a Commun. 
cation with the Glands F, G, H, I, K, and diſcharge 
themſelves into the Receptacle of the Chyle D, in 
order to carry their Liquor on to the Blood by the 
Dactus Chylious E, which is here repreſented a 
cut off, and in the mean Time (as we have {aid 
above) help to make a Stream for the Circulation 
of the Chyle. NN 

Now how unknown ſoever may be the true 
Source, or Origin of theſe Veſſels, foraſmuch 3 


moſt of the Experiments have been made upon 


Beaſts, and deſcribed from them, the Opportuni- 
ties being very rare of opening Men ſo quickly i 
ter their Death, in order to diſcover theſe Veſlels 
which do preſently diſappear; for which Reaſon 


ſome principal Anatomiſts have endeavoured to 


ew their Courſe by injecting Quickſilver, ple. 
pared 
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ared for that Purpoſe, into them; yet this at leaſt 
s true, that they do diſcharge all their Liquor into 
the veinous Blood, and ſo render the aforemen- 
tioned Service to the Chyle. | 


SEC T. XIV. The Glands. 


Wr ſhall paſs over the Diſpoſition and Structure 
of the Glands, it being ſtill ſubject to too many 
Differences and Diſputes in the chiefeſt Matters, 
but which perhaps may furniſh Poſterity with new 
Matter to convince the Unbelievers of the Wiſ- 
dom of their Creator : However, it appears in the 
mean Time plain enough, that they cannot attri- 
bute it to meer Chance, or ignorant Cauſes, that the 
{aid Glands are uſeful to ſo many, if not to all the 
Separations of Juices ; and that this wonderful, and 
as yet unknown Effect, is produced in their Bodies, 
912. That the Blood (which in itſelf is in a Manner 
infipid) being brought into the Glands by its Veſ- 


| fels, the Humours that are ſeparated from it in thoſe 


Glands, are thereupon impregnated with ſo man 
different Taſtes and Properties. Thus that which 
is ſeparated in the Kidneys is Salt, as are likewiſe 
the Tears, and the Sweat, which proceed from the 
Glands of the Eyes, or come out of the Pores of 
the Skin. From the Liver there iſſues a bitter Gall; 
from the Glands of the Breaſts of Females, a ſweet 

Milk; from the Glandulæ Salivales, Spittle, & c. 
Now every body knows, that upon the Obſtru- 
Ction, or Ceſſation of any of theſe Humours, grie- 
vous Sickneſſes, and Death itſelf does ſometimes 
follow, and that almoſt all of them, how different 
ſoever their Nature be, are abſolutely neceſſary to 
Health or Life. 'The Nerves likewiſe, and the 
Arteries, which carry the Blood, and the Nervous 
Juices thereto, or diſcharge themſelves therein ; 
the Veins and Lymphatick Veſſels which wing 

2 ac 
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back the Blood and Lympha, or what is ſeparate 
from thence, and which contribute to a Paſſage q 
Way for the ſeparated Juices, where they can be 
uſeful in ſo many particular Veſſels already dif. 
covered. I ſay, all theſe Things do abundantly in, 
ſtruct us, that each of them are formed for a part. 
cular End, and are therefore placed exactly where 
they can be moſt ſerviceable ; the rather, ſince 
Anatomiſts have diſcovered (See Vzeuſſens in g vi. 
Pag. 238.) that although there is little Motion or | 
Senſation in them, yet, in Reſpect of their Big 
neſs, more Nerves are found in them, than in an 
other Part of the Body. 


= "TORY ry th 1 cas 


StCT. XV. The Membranes. 


Moc might be here ſaid about the Men. 
branes, and which would powerfully ſupport our 
Deſign, eſpecially if we would here propoſe al 
the modern Diſcoveries that ſeem to be only it 
their Embryo, and have not yet attained their ful 
Perfection; this is certain, that they have the fol 
lowing Uſes : Si Ig 

1. That they ſerve to cloath or cover ſome Part 
as may be obſerved of the Pleura in the Breaſt, and 
of the Peritonæum in the Belly. 

2. To form Tubes and Veſſels, as in the Blood, 
and Lymphatick Veſſels and Inteſt ines. 

3. To join or faſten ſome Parts together: Thu 
are the Inteſtines faſtened to each other by the Me 
ſentery, and both together to the Back. 

4. To divide Cavities into more Parts: Thus tit 
Mediaſtinum divides the Breaſt into two Spaces 
under which Head we may likewiſe reduce the 
Membranous Valves in the Heart, Veins, Lyn 
phatick Veſſels, &c. 

5. Not to reckon that they are by many eſteem. 
ed to be true Inſtruments of Feeling, and perhap 
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6. There is yet a greater Service performed by 


them, vis. That many of them conſiſt of muſcular 
Fibres, which by their Contraction or Squeezing, 
when they make Tubes or other Cavities, are pro- 
per to protrude that which is included in thoſe 
Membranes; as we ſee it happens in the Stomach, 
Guts, Bladder, Arteries, and the like. 


SEO T. XVI. The Dura Mater, or thick Membrane 


of the Brain. 


Mons1Evur Pacchionns ſhews, that according 
to Anatomical and Prattical Obſervations, the thick 
Membrane of the Brain, commonly called the Dara 
Mater, has the ſame Property of protruding the 


Humour ſeparated in the Brain into the Nerves ; 


and ſince this Membrane does inveſt all the Bran- 
ches of the Nerves, how many ſoever they be, he 
thinks it is very probable that by a Contraction 
of its Fibres (like that of the Periſtaltick Mo- 
tion, which happens in the Inteſtines) the Hu- 
mour is driven forth into the Nerves: I leave this 


Matter to farther Enquiry; but if one may here 
mention that which ſeems very likely concerning 


it, I ſhould think, that unleſs ſomewhat of that 
Nature did occaſion the Protruſion of the Nervous 
Juice, ſuch a Power or Faculty could not be dedu- 
ced only from the Motion of the Heart; foraſmuch 
as the Matter of which the Medulla Spinalis and 
the Nerves are compoſed, does not ſeem proper to 
afford a ſwift and ready Paſſage to ſuch a tough 


and Turpentine-like Humour, as the famous Mal- 


pighi deſcribes it to be. Moreover, it ſeems to 
be a neceſſary Conſequence, that in caſe the Heart 
were the only, or chiet Cauſe of the Nervous Juice, 
a Nerve being tied or bound, as is uſual in Arte- 
ries and Veins, would ſwell up againſt the Band, 


which many who have made this Experiment 


complain 


148 The Religious Philoſopher. 


complain does not happen; but if the Contraction 
of the Dura Mater, which encompaſſes the Nerve, 
does, without any viſible Aſſiſtance from the Heart, 
alone protrude this Humour, every body muſt oyn 
that this Peri/taltick Motion, by the Compreſſon 
of a String or Band, would be forced to ceaſe, 
whereupon, that which we experience would fol. 
low, vis. that the Nerves would not be able to 
ſwell, and expand themſelves by the protruded 


Matter againſt the Band. 


For a further clearing of this Matter, I could 


have added ſome Practical Caſes, which, without 


the Hypotheſis of ſuch a Motion in the Neryoy 
Membranes, would ſeem unintelligible, and yet, 


being handled upon this Foundation, meet with 


the defired Succeſs, after having tried ſeveral other 


| Means in vain. But this is not a Time to ſpeak 


of theſe Things here ; let every one conſider, and 
reflect on himſelf, whether upon ſeeing the known 
and undeniable Uſes of the Membranes, he mult 
not acknowledge, and be convinced of the Wit. 
dom of his Creator, EY 


SEC. XVII. The Flexibility of the Membranes, 


To ſpeak ſomething of this Matter: Foraſmuch 
as it was neceſſary for the Support of Life, that 
the Blood and Nervous Juice ſhould be carried to 
all the Parts of the Body, and brought back again, 
it was no leſs neceſſary that Veſſels, ſuch as the 
Arteries, Veins, Nerves, and thoſe belonging t0 
the Lympha, ſhould be formed for that Purpole: 
But fince, beſides this, the Body was to be mo- 
ved, and that therefore Inflections and Angle 
were to be made in its Joints, it ſeemed requiſite 
that theſe Tubes ought likewiſe to be flexible, to 
the End that (for kane) the Arteries in the 


Arm and Hand might ſerve for a Paſſage to the 


Blood, 
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Blood, as well when they were bent at the Elbow 
or Fingers (at which Time ſo many Angles and 
Inflections are produced) as when the ſame Arm 


likewiſe extended in right Lines. 

Now let every Man ask himſelf, after havin 
obſerved the aforeſaid Matters, and diſcovered the 
Tubes adapted to all theſe Uſes, whether he can 
be ſatisfied in aſcribing them barely to uncertain 
and ignorant Cauſes? But on the contrary, whe- 
ther the greateſt Artificer in the World muſt not 
have employed much Study and Thought to adapt 
them all to ſeveral Ends? And when he ſees Veſſels 


and of the utmoſt Flexibility at the ſame Time, 
not only for forming their Offices as Receptacles, 
but alſo compoſed continually to protrude what 


they contain; can he pretend that they are formed 
without Wiſdom ? Nay, muſt he not own himſelf 


the moſt unreaſonable of all Men ? being obliged 
to confeſs, that no ſmall Wiſdom is requiſite to- 


wards the Invention of the ſame ; and yet when 
he fees them invented and framed after the beſt 
Manner, will perverſly maintain, that it all hap- 


pens without a wiſe Contrivance or Direction. 


above-mentioned Glands and Membranes, having 
dwelt long enough already upon them; as alſo all 
that might have been added farther upon many 


other Matters, ſuch as the Ligaments or Bands 
by which the Bones are joined together; of the 
Fat, Skin, Caticula, and the like; thoſe who have 
Mind to examine into what is already diſcovered 

© WF thereupon, will find Cauſe enough to extol the 
: Wiſdom and Goodneſs of the Creator. 

ne 

he 


d, —— 


or Hand being ſtretched out, the ſaid Tubes were 


compoſed of ſuch thick and ſtrong Membranes, 


We ſhall paſs by other Remarks concerning the 


. . 
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CONTEMPLATION X. 


Of the Muſcles. 


* 


. ö —— 


SECT. I. The Tranſition to the Muſcles. 
N OW in caſe that the foregoing ſhould not 


appear ſufficient to convince every Man ful. 
ly, and entirely, of the great Ends of his Creator, 
and of the moſt wiſe Manner of executing the 


ſame (though not hardly to be ſuppoſed of ſuch 


as have thoroughly comprehended what we hare 
already repreſented to them thereof) yet at leaſt, 


this great 'Truth will appear to be placed beyond 


the Reach of all Doubting, by the ſingle Enquiry 


only into the wonderful Compoſition of the Mul- 


cles of a Humane Body ; which Muſcles are, ina 
manner, the Inſtruments of all its Motions. And 
in caſe any body ſhould view, with an underſtand- 
ing Eye, the Inſertion, or Faſtening of the {ame 
to the Bones (which are likewiſe ſo exactly adap- 
ted for the making of Limbs and Joints, whereby 
Motion may proceed without Interruption) thelt 


wonderful Contexture, and the amazing Power 


and Strength communicated to them, though con- 


ſiſting of ſuch exceeding fine and flender Fibres | 


or Threads; I ſay, whoever contemplates any f 
theſe Particulars, muſt needs acknowledge in al 


of them, the Hand of a Great and Mighty, Wiſe 


and Good Creator; the rather, becauſe he has 
an Example thereof in the greateſt Philoſophers 


and Mathematicians, whom the Contemplation of 


theſe 


„% c YU TC ESE 


— = o&- 


1 


The Religious Philoſopher. 151 


theſe Wonders, and the Enquiry into the Wiſdom 
that ſhines out of them, have often compelled to 
acknowledge the Glory of Go v in theſe his Works. 
For one Inſtance, amongſt a great many others, 
one need only peruſe the Dedication of that Book, 
which Monſieur Borelli publiſhed, about the Mo- 
tion of Animals. 


SECT. II. Of the Muſcles in General. 


No Fro ask whether any body that underſtands 
never ſo little the Structure of Muſcles, could 
believe, that thoſe which move the Tongue, or 
the Hands of a Man (to mention no more of them) 
are made without Deſign, without #7/dom, and by 
Chance only; and that all the ſo neceſſary and uſe- 
ful Functions performed by them in the Bodies of 
Men, are produced by ignorant Cauſes : Can it 
be imagined, that the Power and Goodneſs of our 
Great Creator does ſo far extend itſelf towards us, 
that the Muſcles in a Man's Foot have been adapt- 
ed by him, to ſerve upon Occaſion, in the ſtead of 
Hands ? And yet, as ſtrange as this may ſeem to 
be, we have ſeen, not long ſince, a Man, who be- 
ing born without Arms, could uſe his Feet almoſt 
for all Purpoſes, and among others, writ a fine 
ſtalian Character with the ſame, as faſt and as 
accurately, as another good Writer was able to do 
with his Fingers; to ſay nothing of many other 
of his Motions, ſuch as ſhuffling of Cards, and 
playing therewith, and managing a good Number 
of them ſo dexterouſly, that he could not have done 
it better if he had the Uſe of both his Hands Now 
in caſe thoſe Muſcles that move the Feet had not 
been of proper Structure for the like Purpoſes, 
iſe Wit would have been impoſſible that he could have 
a5 ¶ performed all this with his Feet. 

3 And are we not taught by the ſmalleſt Light of 
o! FReaſon, that when we ſee ſuch a wonderful 
De Machine, 
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Machine, compoſed of ſuch Joints as we only uſe 
for Supports of our Body in Walking, Running, 
and other little Purpoſes, we are bound to thank 
our Maker, who has contrived the Structure ot 
our Muſcles, that are yet ſo much more uſeful and 
beneficial than any body, even the very greateſt 


Philoſopher could ever have believed, were it not 


that Experience has rendered it ſo obvious even 
to the meaneſt Capacities ? 


Sr r. III. The Deſcription of the Muſcles, 


How EVER, to enquire a little more cloſely 
into the Structure and Diſpoſition of the Muſcles, 
and to repreſent the overflowing Wiſdom of our 
adorable Creator, by ſome few Obſervations upon 
the ſame, let us contemplate Tab. V. Fig. 1, 2, 3, 
which will give us a Sketch of the external Stru- 
Eture of ſome of the Muſcles, the great and prin- 
cipal Inſtruments of all our Motions, and by which 
alone we exert our Strength, 

I. A Muſcle then (not to mention here its Ar- 
tery, Vein, Nerve, and Lymphatick-Veſſels, which 
are repreſented in Tab. V. Fig. 1. abc, tied toge- 
ther) does conſiſt of a Number of fleſhly Fibre 
or Threads B, running parallel moſtly, and a 
equal Diſtance from each other, and faſtened i 
Top and Bottom to a tough Body, called a Ten 
don, A and C. — 

Acroſs theſe fleſhly Fibres B, there run othe! 
E FE, which are likewiſe tendinous, nervous 
or membranous ; but as ſlender as ſome of then 
are, they are all very tough, and not eaſy to be 
broken, and are regularly interwoven with fleſh 
Fibres. | 

Now in caſe the Tendon A, the Fibres where 
are here ſhewn to be a little ſeparated from each 


other, be faſtened to a Bone that is unmoveadle; 
5 1 an 
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nd the other C, to one that is movable, and can 
ield to the bending of its Joint; and afterwards 
ach of theſe muſcular Threads B, are contracted, 
x rendered ſhorter by any Force, be it what it 
vill; it is plain, that the Tendon C, will draw 
he Bone that can follow, and to which it is fa- 
ſtened, towards the other 'Tendon A, and fo will 
dend the Joint that lies between A and C. 

The Anatomiſts are wont to call the Tendon A, 
Which is faſtened to the immovable Bone, and to- 
ards which the Motion is made, the Head of the 
Muſcle ; and the other C, faſtened to the movable 
Part, the 7271; and the fleſhly Threads B, with 
he tranverſe ones FE, the Belly of the Muſcle. 


pres. IV. The Strength of the Muſcles conſiſts in 
1 their many Fibres. 

2. I T appears from hence, that the more Fibres 
here are in B, or the Belly of the Muſcle, which 
being contracted do draw, the ſtronger will be the 
\ction of ſuch. a Muſcle, which is alſo found 
rue by Experience. EN 


Stcr. V. Double Muſcles. 


3, Now to the End that a Muſcle may exert 
greater Force, it will be neceſſary, that it ſhould 
conſiſt of a greater Number of Fibres B, which 
may cauſe it ro encreaſe very much in Thickneſs, 
and fo fill that Place, in which other Muſcles ſer- 
ing for other Purpoſes, might have been lodged. 
Can any body then, without Amazement, reflect 
upon the moſt ingenious Manner which it has plea- 
ed the wiſe and gracious Creator to uſe, fo to diſ- 
pole many more Fibres in the fame Space, in or- 
der to make the Muſcle ſo much the ſtronger, that 
there ſhall not be required much more Room to 
place thoſe Fibres ? viz. by leaving to a kind of 
NAuſcles, that are neceſſary in producing a ſtronger 


na Vor. I. | Motion 


ful Rows of Fibres F and G, being faſtened toth 


Fig. 1. that here (Tab. V. Fig. 2.) many mon 
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Motion than others, the uſual Breadth or Spacy 
which they are to fill after ſuch a Manner as we 
in Tab. V. Fig. 2. in which ABC is the Head 
the Muſcle or Tendon, faſtened immovably at z 
and repreſented in this Figure as cut off; EDI 
the 'Tail of the other 'Tendon, that draws the Join 
to it ſelf ; and between both of them are two 2 


Head ABC, -and running obliquely to the Ty 
ED, in which they are inſerted : From whence; 
appears, that theſe two Rows of muſcular Fibrg 
Fand &, being forcibly contracted, the Tendy 
E D, and the Bone faſtened to it, which is mon 
able, muſt be drawn towards A, with this Ady; 
tage over that which was ſhewn before, in 7, 


Fibres, as F and G, can be put in Action in tk 
ſame Space, whilſt they run after this Manner 0b 
liquely, as it were acroſs, than when they wer 
extended, as in the former, Fig. 1, directly onl 
and at equal Diſtances from each other. 


Srer. VI. Muſcles yet more doubled. 


Wr may obſerve again, in Tab V. Fig. 3. thi 
theſe muſcular Threads are, after a wonderful Man 
ner, upon ſome Occaſions, much more doubled 
A is the Head, and B the Tail of the Muſcle, tit 
which laſt B, by two tendinous Branches that at 
extended towards A, gives an Opportunity for tt 
ranging a much greater Number of Fleſhy Fibres 
ſuch an exact Order; ſo that the Fibres C and 
being faſtened to G AH, or the Head of the Mu 
cle (which is ſuppoſed immoyable) when they i 
contracted in their Length by any Force, do ei 
of them draw their Branch F, and theſe two Bril 
ches F and F, draw the Tendon B, and whate\W 
is faſtened thereto, and is movable towards MA 


waich, if it were to be performed by the Fibres r 
nin 
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ing directly or ſtreight from A to B (as in Tab. V. 
jo, 1,) would, by the greater Number of them, 
ompoſe a Muſcle almoſt as thick as this Mufcle 
Tab, V. Fig. 3.) is long. If what we have here 
id does not ſet this Matter in ſo clear a Light as 
omake it fully underſtood, the Reader.may con- 
ſult the Demonſtration of the Force of the Muſcles, 
JECT. XVII. | Hy 

Now will any rational Man ſuppoſe, that all 
his is ſo nicely adapted to ſuch great Purpoſes by 
hance, or ignorant Cauſes? And can he diſcover 
erein no Wiſdom of the Creator? When at the 
ame Time, unleſs he would be accounted a Foo], 
r Mad, he durſt not deny, that all the Parts of a 
great Rammer for driving Piles, at which ſo many 
Men are obliged to draw with Ropes, is formed 
vithour Wiſdom and Deſign. BD 


SET VII. The Muſcles of the Fingers. 


4. Fo R farther Conviction, let us make one on- 
Remark upon ſome of the Muſcles that bend the 
Fingers : We will therefore conſider the Muſcle AB 
Tab. V. Fig. 4.) as it is faſtened with its Head or 
upper 'Tendon near the Elbow K, whoſe moving 
breads or Fleſhly Fibres extending themſelves 
rom B to A, do compoſe the lower Tendon C; 
ind this conſiſting of four Parts, tranſmits a Branch 
each of the remoteſt Joints of the Fingers, 
berein it is inſerted at D: Now when the Fleſhly 
Wires AB, are contracted, the Muſcles being 
mmovable at K, it is eaſy to obſerve, that the 
bird Joint of the Fingers DD DD, is thereby 
drawn towards B, and all the Fingers inflected ; 
he rather, if you ſuppoſe farther, that the Muſ- 
le & E (which is repreſented here out of its 
Pace, and lying above A B) is likewiſe contracted 
in its Fibres FG, and by its four Tendons, GE, 


raws over forwards the ſecond Joint of the four 
Fingers. | | | 


11 2 Now 
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Now let every one ask himſelf, whether he cu 
ſuppoſe that is by meer Chance, Firſt, that the 
Muſcles A B and GF, which bend the extreang 
Joints of the Fingers, are placed ſo far ab 
the Hand, and even as high as the Arm, and js 
extend themſelves by their long Tendons CD ay 
& F to thoſe Joints which they are to move, fin, 
if they had lain in the Hand itſelf, they wo 
have rendered. it very unfit for an accurate ei 
handling of Things? Foraſmuch as theſe Muſch 
being obliged to exert a great Force, do requit 
many Fleſhly Fibres, which, when they ver 
contracted and put into Action, would cauſe th 
Hand to ſwell to a great Thickneſs. 

For, that theſe, and other Muſcles, ſuch x 
thoſe deſcribed by AB, do upon their Contr 
ction require a greater Thickneſs, may appear u 
every one, who upon clofing with ſome For: 
one of his Hands, and turning it into a Fiſt, dot 
with the other Hand ſpan his Arm below th 
Elbow ; in doing which, he will remarkably fe! 
the Muſcles that lie there to be ſwelled : Whit 
Thickneſs, if it were continually produced by 
ſuch great Muſcles lying in the Hand, it is plain, 
would, upon many Occaſions, embaraſs the Ex 
ercite of its Funde ggg... 

Secondly, Whether he muſt not acknowledg; 
that it is a Contrivance beyond the Power of i 
ignorant Cauſe, that the Tendons GE, of tte 
Muſcle FG, do make a kind of Door or Open! 
at E? by which Means the Tendons CD of ti: 
Muſcle AB, paſs like a Thread through the Le 
of a Needle, in order to hinder theſe laſt in ti 
numerous Motions which the Fingers make up 
many Occaſions from being diſordered by Dill: 
cation or other Accidents ; or at leaſt, that iii 
Motions of all the Tendons, lying near or up® 
each other, may not be ſo looſe and unc 
| | | ird, 
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Thirdly, Becauſe there would be Danger upan 
he ContraCtion of the Muſcle AB, that the Ten- 
ons CD, which go to all the Joints of the Pin- 
gers, ſhould recede from the ſame, when they were 


ent upwards, and occaſion ſeveral Inconvenien- 


ies, by ſtretching the Skin too much : Can any 
ne ſee that each of theſe Tendons is encompaſ- 
ſed with a kind of membranous and very ſtrong 
cheath, which, without obſtructing their Motion 
vt all, makes it remain faſt to the Bones of the Fin- 
vers ; not to mention the great Band juſt above the 
and, which encircles the Arm in that Place like 


dons of thoſe Muſcles that go to the utmoſt Parts 
of the Fingers, preventing them, upon great In- 


places: J ſay, can any one ſee all this, without 
E:cknowledging the Deſigns of a great Creator! 


Sect. VIII. Of the Foints. 

Gop has been pleaſed to manifeſt his Pow- 
Ways, in endowing the Bodies of Men and other 
Animals with many Kinds of Motions. 

In order to prove the ſame, he who would be 


Truths, and of the Attributes of his adorable Cre- 


ator, need but enquire a little more narrowly in- 


to the Inſtruments that ſerve for ſuch Motions : 


for which Purpoſe it may be of Uſe to unexperi- 
enced Perſons, if we ſet before their Eyes a rough 
Ind general View of the Structure of the Joiuts in 


this Place, referring the Particulars to the Place 
where we ſhall treat about the Bones, Gc. 7 
The Joints of a Man neceſſary to produce the 


(Tab. V. Fig. 5.) are moſt commonly of the follow- 
ig Structure: In the firſt, CG E, there is found 
E a larger 


Ring, and at once binds together all the Ten- 


Wicctions, from receding too far from their proper 


er and Glory after very different and ſurpriſing 


convinced of the greateſt and moſt important 


Motions between the two Bones CDE, and IB 


| 
| 
| 


= + * — — — 


protuberant Part, C DE FA, being ſpherical, q 


is eaſy to ſee, that the Bone B A may be moyg 


a Piece of a Wheel, and then inſerted into its Ca. 
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a larger or ſmaller Cavity, C DE, in which the 
protuberant Part, CD E E, or I of the other Bone 
is faſtened after ſuch a Manner, that they can bot 
turn and move in each other: Now in caſe thi 


round, is exactly adapted to the Cavity CDE, 


at Pleaſure upwards or downwards, and on either 
Side; but in caſe the ſaid Part, I, were not per. 
fectly a Part of a Sphere, but round and flat, lle 


vity, it is plain, that the Bone BA might be no. 
ved upwards and downwards, but not Side-wayz, 
A Motion analogous to the former, may beob- 
ſerved in the Shoulder or Hip; and to the latter 
in the Elbow or Knee, ſome little Circumſtance 
excepted, which in the main, do not Alter the 
Caſe, but ſerve for other Improvements. 
Now can the beſt Mechaniſt in the World com- 
poſe or put together any Joints after another 
Manner, whereby ſo great a Force may be produ- 


ced, with ſo much Conveniency, and fo little Dan 


ger of being "diſordered by common Motions? 
Yea, we know that if one Bone turned upon the 
other with a ſharp Point, in uſing any Force or 


Violence, it might perfectly miſs its Fulcrum or 
Support in many Accidents, and the Point run 


the Risk of being broken, or at leaſt disjointed: 
It would likewiſe have been impoſſible, after the 


fame Manner, for a Bone of any common T hick- 
neſs, to make ſo acute an Angle as the Elbow dots 
with the Bone of the Arm; nor could the tw 


Bones be in ſuch a Poſition, with Reſpect to each 


other, and parallel with the Length of a Man, 46 


the whole Arm is, when extended downwards on 
the Side of the Body, or upwards on the Side of 
the Head, In other Forms or Modes of Joints, 


beſides thoſe which appear in Animals, other ” 


conveniencies will reſult from them. l 
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To prevent all which, what ſafer Method can 
e made uſe of to produce the Motion of two 
Bones, than that which is repreſented in Tab. V. 
iz, 52 Not by the extream Point thereof, which 
might be eafily broken or diſlocated, but by a 
entre I, which you muſt ſuppoſe to be in the 
Middle of the ſpherical Protuberance, C DEFA, 
fthe Bone A B, or if it be Cylindrical, about 
the Line, which runs Length-wiſe through the 
Centre thereof, and of which I is the extream 
Point, as we ſee it happens in our Toints. 
I have dwelt the longer upon theſe Matters, 
becauſe if ever this Book ſhould happen to fall in- 
to the Hands of ſuch a Philoſopher, who cannot 
te convinced from the Structure of his Body, of 
the Wiſdom of his Maker, he might hereby be ex- 
cited to employ all his Underſtanding, Philoſo- 
phy, Mathematicks, and what other Learning, or 
Talents he may have acquired, and to try whe- 
ther, beſides this Structure of the Joints, he can 
find out any other Machine or Contrivance that 
may be ſo very ſerviceable, and of ſo little Dan- 
rer, as that which his great and wiſe Creator has 
already formed in his Body; and if he would but 
take the Pains of conſulting the greateſt Mathe- 
maticians on this Occcaſion (Borelli for Inſtance, 
Ec T. IX.) he will ſoon find how readily they 
acknowledge herein the Wiſdom of the Creator. 
Wherefore, in caſe he be not convinced by all 
this, but continue to think that ſuch a Structure, 
which cannot be mended, neither by his own, nor 
by the Skill of all the Men in the World beſides, 
nn order to be made ſubſervient to theſe Purpoſes, 
has yet acquired its Exiſtence by meer Chance; to 
what ſhall we aſcribe the Cauſe of ſuch deſperate 
Notions, but either to his Ignorance, which ſuf- 
fers him not to underſtand theſe Things; or to a 
kcret and dreadful Judgment, proceeding from 
ts the 
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the Wrath of Gos, who being at laſt weary of tg. 
lerating ſuch blaſphemousOpinions in his Creatures 
permits him, in the Midſt of Light, to perſevere in 
this miſerable and fatal Darkneſs, But to proceed 


Stet. IX. The Inſertion of the Tendons. 


SV PPOSE AB and FG, in Tab. V. Fig. 6 . 
be two Bones joined together, which make a Join 
at AF; now if one would bend the Bone A B, x 
H, and for that Purpoſe, only make Uſe of the 
Draught and Contraction of the Muſcle DRE 
which is immovably faſtened to D,in the ſame Man- 
ner as one moves the loweſt Bone of the Arm, b 
bending it in the Joint of the Elbow towards the 
uppermoſt Bone, or Os Humeri; let us ſuppoſe 
firſt, that the Tendon of this Muſcle is inſerted at 
E, or cloſe to the Hand in the extream Part of the 
Bone AB, we may then eaſily bend theſe two 
Bones upon contracting the Muſcle D E, at the 
Joint AF: But if the Bone AB, be brought to AH, 

in ſuch Caſe the Muſcle D E muſt be contracted 
or ſhortened to MD ; but if one proceed farther, 
in order to cauſe the Part H to approach yet neat- 
er to D, by the ſame Muſcle, the whole Muſcle 
DE, which is now ſhortened to D M, vill in 4 
Manner loſe its Length, and be rolled up in a Ball, 
or globular Figure, at the Shoulder D: Beſides, 
that when the Bone AB is raiſed up to A H, the 
Skin muſt have ſo much Space or Room as to co- 
ver the whole Triangle A H D, unleſs the Muſcle 
were naked and looſe from the Arm, as is repre- 
ſented in this Figure. oh 

Now if this ſhould happen in many Parts of thc 

Body, and that more Room ſhould be taken up in 
the Skin, by other Muſcles that are larger, and 
planted in the Bone after the ſame Manner; and ſo 
make larger Balls, or Spherical Figures 15 rhe 

| 2 Places 


„ Cs. CP 
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Places where, by their Contraction, they are rolled 


up together, the Body would loſe its Figure at 
every Motion by ſuch Expanſion of the Skin, and 
upon the ceaſing thereof, and Extenſion of the 
Muſcles Length-wiſe again, the Conſequence 
would be, that the expanded Skin would hang up- 
on the Body like a Bag full of Pleats or. Wrinkles, 
to the end that it might have Room enough in its 
ſubſequent Motions. 
"Tis true, that it ſeems as if this Manner of 
Inſertion might have been paſſed by, to preſerve 
the beautiful and noble Structure of a humane 
Body, and a Band or Ligament placed at R, to 


obviate the receding of the Muſcle from the Bone: 


So that the Body of the Muſcle itſelf being then 
extended no farther than to D R, a long Tendon, 
ER, need only be ſtretched to E, and likewiſe 
faſtened to the Joint at its Inflection by the Liga- 
ment R, as is ſhewn to happen in Tab. V. Fig. 4. 
where there was a particular Occaſion for it, name- 


ly, that the Hand might not be burthened with 


too much Fleſh. Os 3 
But in ſuch a Caſe, it cannot alſo be denied, that 
if all the Tendons were faſtened to the extream 
Part E, of the Bone AB (Tab. V. Fig. 6.) not- 
withſtanding that they were kept down by the Li- 


gament R, yet, by reaſon of their Length, they 


would fill a much greater Part of the Body, and 


take up more Room than they now do, which 


would not only be unneceſſary, but would like- 

wiſe diſplace ſome other Part. „ 
Not to mention that in this Structure the Ten- 
don RE, running either parallel with both the 
Bones, G F and AB, or making a very ſmall and 
acute Angle at E, with the Bone AB, as long 
as the Angle remains ſo ſmall, could not be able 
to exert much Force, in order to raiſe the Bone, 
though drawn with great Violence, That it falls out 
ſo, 
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ſo, in oblique Draughts, the Mechaniſts know very 
well; and the ſame will eaſily appear by an Ex. 
periment in Tab. V. Fig. J. if at the End of the 


Leaver BC, which can turn about an Axis in C, , 


Force A draws in the oblique Line BA, it wil 


not heave up ſo eaſily the ſame Beam, to which 2 


Weight D is hanging, as when this Force draus 
by a leſs Obliquity (in the Line BE) the Beam and 
Weight upwards, Wherefore the Muſcle (Jah v. 
Fig. 6.) working in the Angle D MC, on the 
Bone in H, will, perhaps, with the ſame Force, do 
eight or ten Times more than at the Beginning 
with the Angle D E C. 35 
With how much more Advantage then has the 
great Creator of Mankind been pleaſed to direct 
this Inſertion of the 'Tendons in the Bones, after 
ſo wiſe a Manner, that not only all theſe Inconve- 
niencies are thereby prevented, but likewiſe the 
Spaces, which would be otherwiſe filled by the 
exceſſive Lengths of ſo greatly extended Tendons, 
may with much Eaſe be employed in receiving 
other Parts that ſerve for farther Purpoſes ? 
For this End it has pleaſed him in his Wiſdom 
to place little Eminencies at the extream Parts of 
the Bones, and thereby to render them thicker and 
ſtronger in that Part, and to inſert the Tendons 
near, or in the ſaid Eminencies, or cloſe to the 
Joints, in the following Manner. 
Let A B and FG (Tab. V. Fig. 8.) be two Bones, 
making together a Joint at A F G, which is 
movable at the Point C, ſo that both of them at 
their Extremities IK A F are globular and thicker 


than their Tubes: Now the Muſcle DEK TI is in- 


ſerted at I, cloſe to the biggeſt Knob of the Bone 
BA; fo that it runs about the Eminency K I, like 
a Rope in a Pulley, if we may be allowed to ge 
ſuch a coarſe Idea of it. 


SECT 
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orc, X. This Inſertion of the Tendons prevents 


all Inconveniencies. 


We need not then take much Pains to ſhew, 
that by ſuch a Method all the aforementioned In- 
conveniencies are removed; foraſmuch as, Firſt, 


the Tendon being inſerted at C (Tab. V. Fig. G0 and 


not at E, when contracted towards D, cannot make 
ſuch a Triangle as M CD, and conſequently don't 
ſtand in need of ſo much Room in the Skin for its 
Motion. Secondly, the Muſcle DEKI (Tab.V. 
Fig.8.) being inſerted in, or near the 'Thickneſs 
of the Bone, in order to produce a great Velocity 
at B, the extream Part of the Bone AB, ſuch as 


from B to M; it needs only inflect the Point I, in 


a very ſhort Segment of a Circle to K; for which 
Reaſon likewiſe the Muſcle requires very ſmall 
Contraction ; nor is it requiſite that the whole 
Length ſhould be rolled up in a globular Figure ; 
and thus, the Muſcle being grown but very little 
thicker by ſo ſmall a Contraction, the Body loſes 
nothing of its Figure and Beauty ; whereas other- 
wiſe, if the Tendon were inſerted in the extream 
Part of the Bone (as at E, Tab. V. Fig. 6.) the ſaid 
Body, ſuppoſing the ſame ſhould happen in all its 
Parts, would for both theſe Reaſons become very 


monſtrous. Thirdly, We may likewiſe ſee here, 
that the whole Length (Tab. V. Fig. 8.) remains 


free from Ito B, without being filled by the Ten- 
don of this Muſcle DEK I, and fo there is a Place 


left for other Parts and other Uſes. Fourthly, 


The Mathematicians know, that when the Muſcle 


at K, fixed to the Knob or 'Thickneſs of the Bone 


FAIK, performs its Function after the Manner 


of a Pulley, the Line K C, which extends itſelf 


from the Centre CtoK, on account of the Round- 
neſs of the ſaid Knob, is always nearly of an equal 
Length ; and therefore when the Muſcle is con- 
„ | tracked 
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trated with equal Force, it always exerts the ſame 
Strength when it proceeds to lift up the Bone A3; 
in which it has been already ſhewn, at Tab. V, VI, 
VII, there would have been a great Inequality on ac. 
count of the changing the Obliquity of the Angles, 
had it not been for this Manner of Inſertion. 


Srer. XI. A Muſcle exerts a greater Furs 
againſt a. ſmaller Weight. 


Ir is true that the Muſcle DK (Tab. V. Fig. 9.) 
acting on a ſhorter Arm of a Leaver C K, and an 
oppoſite Weight at a longer Arm, CB, the Power 
of the Muſcle muſt be ſo much greater than that 
of the Weight; and that it ſeems to contradict the 
Cuſtom of Men, in making Inſtruments to raiſe 
up a greater with a ſmaller Force, ſince all their 
late Diſcoveries in Mechanicks, in the ſeveral En- 
gines for Motion, ſuch as Balances, Leavers, Pul- 
lies, Wheels, inclined Planes, and Screws, c. ſeem 
to have a contrary View, that is to ſay, by a ſmaller 
Power to move a greater Weight; which Weight 
they therefore hang upon the ſhorteſt Arm. 

But no body will be able to deny, Firſt, Thatin 
the Motion of the Muſcles, all the Inconveniencies 
already enumerated, are avoided by this Diſpoſition, 

which requires a greater Force in the Muſcles. 

Secondly, That in the common Mechanical In- 
ſtruments, where a greater Weight is raiſed by a 
ſmaller Power or Force, the Motion of the Weight 
is always much flower than that of the Power; and 


that if it be required' to raiſe the ſame Weight | 


with greater Velocity or Quickneſs, the readieſt 
Way, the Power muſt be applied to the ſhorter 
Arm, and the ſame proportionably encreaſed in 
Greatneſs only, without being obliged ſcarcely to 


augment the Velocity thereof in this Caſe, which 


v ould otherwite be neceſſary. 
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S ECT. XII. The Reaſon why a greater Force is made 

Uſe of by the Muſcles againſt a ſmaller Weight. 

I this Matter does not appear yet clear enough 
to every one, let them imagine that the Muſcle 
DK 1 (Tab. V. Fig. 8.) does by its Force move the 
Knob of the Bone, KI AP, from V to K, by 
which Means the Point B is at the ſame Time 
raiſed to M, and therefore acquires ſo much more 
Velocity than the Point Vor I, upon which the 
Force of the Muſcle operates, as the Arc BM, 
or the Arm BC, is ſo many Times longer than 
the Arc K V, or the Arm KC; and therefore 


the Muſcle itſelf will be but a very little contract- 


ed, as it is plain to every one that conſiders this 
Matter. ; 


Sr r. XIII. Conviftions from the foregoiug 

jj ien, | 
Now can any body that judges impartially for- 

bear obſerving here, that the great Force of the 


Muſcles which is required in exerting their Moti- 
ons in the above-mentioned Manner, is fo far from 


2 Diminution of the Wiſdom of the Creator. that 


on the Contrary, it ought to be an Occaſion of 
Thankfulneſs to every reaſonable Perſon ; foraſ- 
much as their gracious Creator has been pleaſed, 
in augmenting the Force of the Muſcles, to cauſe 


them to operate in ſo eaſy, and almoſt inſenſible a 


Manner, with ſuch little Contractions, and yet at 
the ſame Time to make them produce the Moti- 
ons of the Limbs upon which they act, with ſuch 
an unequally greater Swiftneſ? 

And can any unhappy Atheiſt pretend, that he 
ſees neither Wiſdom nor Goodneſs in all this? 
And will he yet aſcribe it to ignorant or accidental 
Cauſes? Every body that judges impartially, muſt 
undoubtedly think him very malicious, or 9551 
. blind, 


| 
! 
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| 
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blind. Much more muſt an inconſtant and waver. 
ing Mind be irrefragably convinced hereby, not 
only that a wiſe Contrivance of a Workman is re. 
quiſite for theſe Purpoſes ; but even that a great 
Power, yea, a divine Power, ſurpaſſing all that is 


humane, ſhines out here with the utmoſt Luſtre. 


Src. XIV. The very great Strength of the Ma: 
etl cles. | 


Ask an Atheiſt, ask a Sceptick, ask a greit 
Mathematician and Philoſopher, ask all Men with. 
out Diſtinction, and let them ſay, if they can, after 
what manner in ſuch tender Threads of Muſcles, as 
are thoſe of which the Fleſh of Men and Beaſts i 
made up, a Faculty is lodged, by which, upontheir 
contraCting themſelves, ſuch a ene Force can 
be produced, as is exerted by them in their Motion, 

And let no body think that we are ſpeaking hy- 


perbolically to magnify the Matter, or to excite i 


their Aſtoniſhment: For, e 
Firſt, Can any one believe, if it had not been 

demonſtrated by that great Mathematician Borel, 

Par. 8), 88, and 127, that when a Man lifts up 


with his Mouth a Weight of near two hundred 
Pound with a Rope faſtened ro the Jaw-Teeth 


(which, according to him, has been done, even as 


far as to three hundred Weight) that the Muſcley 


named the Temporalis and the Maſſeter, with which 
People chew, and which perform this Work, do 


exert a Force of above 15,000 Pound Weight? 


_ Secondly, Can any one ſee without Aſtonithment, 
that when the Weight R (Tab. V. Fig. 9.) of fifty- 
five Pound is held up in Equzilibrio by the Elbow 
B, of the Arm AB, the Muſcle named Deltoides 
DC, which only raiſes the Arm in this Poſition, 
exerts a Force of above 60,000 Pound ? See the 
faid Borelli, Par, 124, at the End. 
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Thirdly, If any one hanging his Arm directly 
downwards, lifts a Weight of twenty Pound with 
the third or laſt Joint of his Thumb, can he learn 
without Amazement, that the Muſcle which bends 
the Thumb, and bears that Weight, uſes a Force 
of about 3000 Pound? He that doubts of it, may 
conſult the above-mentioned Borelli, Par. 86, 126. 
But, Fourtbly, He who ſees that the Muſculi 
Glutzi, which together compoſe the greateſt Part 
of the Buttock, and move the ſame about the Top 
of the Hip-bone backwards, do exert a Force of 
about 300,000 Pound, when they raiſe a Weight 
of 65 Pounds, by extending horizontally the Bones 
of the Leg and Thigh, according to the Experi- 
ment of Borelli, Par. 125, Ifay once again, Who- 
ever ſees and underſtands this, muſt needs admire 
the Power of his great Creator, that he has en- 
dowed our Muſcles with ſo vaſt a Strength. See 
Borelli, Par. 125. 5 
Eſpecially, if we here add, Fiſthiy, That cal- 
culating all the Forces of the Muſcles that are 
exerted, when a Man, ſtanding upon his Feet, 
does only leap or ſpring upwards the Height of 
about two Foot; if the Weight of ſuch a Man be 
a hundred and fifty Pound, the Muſcles in that 
Action will exert above 2000 Times more Force, 
that is to ſay, about 300,000 Pounds, Borelli, Par. 
176, computes it yet higher. 0 
And, $Sixthly, That the Heart at each Pulſe or 
Contraction, by which it protrudes the Blood out 
of the Arteries into the Veins, exerts a Force of 
above 100,000 Pounds: See the ſame Borelli, Par. 
76. P. 1. We chooſe rather to ſpeak of theſe Mat- 
ters in round Numbers, than exactly to follow his 
Calculations (which are every where larger) that 
ve may prevent any Cavilling in theſe ſurpriſing 
and wonderful Matters. 
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S Eo r. XV, Convictious from the foregoing 0). 


ſervations. 


Y = 4, if the Force of the Muſcles were really 
much ſmaller, ought we not to ſtand amazed at it 
whilſt we thus diſcover in our Bodies the Divine 
Power of our Creator, producing ſuch ſtrange I. 
fects with a Matter ſo fine and tender as the Fleſh 
of an Animal, contriving and diſpoſing them in ſo 
narrow a Compaſs, and adapting them to ſuchregy- 
lar Ends? When we ſee the Joints formed, andtheir 
Motions maintained by perpetual Fountains of Oil 
and Water (of which more hereafter) to preſerve 
them ſmooth and ſupple ? And above all, when ye 
ſee ſuch ſurpriſing Force in many Muſcles fo rex 
dily obeying his Will, that is to ſay, moving and 
reſting as we pleaſe; and others again, moving 
ſpontaneouſly and involuntarily ; and farther, i 
Faculty or Power placed in the Muſcles themſelves, 
whereby, though their Motion ceaſes, they are con- 
tracted or ſhortened ; and this Power balanced by 
a contrary or oppoſite one, in ſuch a Manner, that 
the Parts of the Body may alſo keep their jul 
| Proportions, without any Concurrence on our 

Side? As for Inſtance, the Mouth is preſerved and 
held exactly in the Middle of the Pace, by two 
Muſcles drawing againſt, and balancing each other. 
This is very obvious, when one of thoſe Muſcles 
having loſt its Force by any Diſeaſe, the other ſhall 


convulſe or draw the Mouth awry, and thereby the 


Face will be deprived of its beautiful Regularitſ 
and Uniformity. 5 
To conclude this whole Matter: Can any one 
aſcribe all this to Chance, or one that works with. 
out knowing that he makes any thing, and th 
in particular? And does not this prodigious Force 
which the Muſcles exert, raiſe his Thoughts to a 
Almighty Workman, and the Direction of them, 


t0 


The Religious Philoſopher. 169 
to infinite Wiſdom and Goodneſs ? And can he 
obſerve that almoſt inexpreſhble Force which his 
Body would exert, if all the Muſcles thereof 
hould put forth all their Strength at once, with- 
out being ſtruck with Amazement at the ſame ? 

He that cannot yet, in the Contemplation of 
his own Body, diſcover a Go pb, how unhappy, 
how deplorable muſt he be?ʒ? 


e&cr. XVI. Tranſition to the Demonſtration of 
the Force of the Muſcles. ; 
| WarrsT I am writing this, it is objected to 
me by a certain Learned Perſon, that what has 
been ſaid about the Force of the Muſcles, will not 
appear to all Readers fo ſtrange as really incre- 
dible; ſince it will not eaſily be admitted by any 
one, without further Proof, that a Power of ſo ma- 
ny thouſand, yea, hundreds of thouſand Pounds, 
can be exerted by the Fleſh of a humane Body : 
Wherefore, that we may not give Occaſion to 
Atheiſts and Scepticks to think that we rather af- 
ect to ſay ſomething here that is ſurpriſing and 
uncommon, than what is true, it ſeems neceflary 
to ſhew, in ſome Manner, the Grounds of our 
Aſſertions. He owned indeed, that I had refer- 
ted thoſe who doubted, to Horelli and his learned 
Work, bur that the ſame could not well be read 


ind underſtood, but by experienced Mathema- 


ticians; but foraſmuch as all of them did not 
entirely agree in their Inveſtigations of Nature, 
the unhappy Philoſophers whom we endeavour to 
confute, might pretend from thence to avoid the 
force of this plaia Proof of a Great, Powerful, 
Wiſe, and Gracious GOD. 8 3 
For which Reaſon, he added, if it could conve- 
tiently be brought about, it would be of great Uſe 
to demonſtrate this Force of the Muſcles, which 


ſo far ſupaſſes all Belief, upon ſuch Grounds as 


Vor. I. NM might 


hb 
4 
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45 . rig to repreſent to an ordinary Capac 


of the great Force of a Muſcle, as it were h 


might eaſily be apprehended by a ſenſible Reader, t 
though not well verſed in Mathematical Science, WM G 
This Conſideration has prevailed on me to inſen 
here the following ſhort Pigreſſion, which may N 
help to give thoſe that are unexperienced a cle mtl 
Conception of what Borelli has diſcovered in thi 


Matter; in which I have therefore repreſented c 
Greatneſs of the Force of the Muſcles as plain yi D 


I can, without adding thoſe Mathematical De. N 
monſtrations which are ſo tedious to ſome, and li 


_ unintelligible to others; requiring nothing more i ©: 


of our Reader, but that, beſides the Knowledge Mi d: 
a few and common Mechanical Inſtruments, he u. 
derſtands never ſo little the Uſe of the Tables H at 
Sines, and the Computation of plain Rectanguu * 

Triangles, which may be learned by any reaſomb c 
Perſon, if he be rightly inſtructed, in a Week« Ml C 

leſs, in caſe he thinks this great and convincing *< 
Proof of the Perfections of his Creator, deſerve: 
ſuch Pains : However, if there be any who hate 


Inclination this Way, they may paſs by theſe De. cl 


monſtrations, and proceed to the following Matten F. 
SecrT, XVII. Brief Demonſtrations of the Fit T 
of the Muſcles. N 


ty, and convey, in ſome Meaſure, to th 
meaneſt Underſtanding, a clear and diſtinct Notion 


Gradations, let us ſuppoſe (Tab. VI. Fig. J. 
that the Muſcle K D, is the Deltoides; © 
which Mention has been made above (. 14 
whoſe Office is to lift up the Elbow. 

2. This, according to Borelli (S. 82.) is a N 
dius Muſcle,compoſed of ſeveral plumiformar Mu 
cles, like HZQL, and GV PW. See below 15! 
3 Let us here, for Plainneſs and ConvenienC 


fake, imagine this Muſcle to conſiſt only of thek 
: tu 
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two plumiformar Muſcles; vis. HZ. L, and 
GY FW. | 

4. How this Force will be calculated, when the 
Muſcle is compoſed of more plumiformar Muſcles 
than two, will be made appear hereafter. 

5. 'Theſe Muſcles are called plumiformar, be- 
T cauſe that in GVPW, the movable Tendon, 
DGP, has inſerted into it, on both Sides, a great 
Number of carnous Fibres, as G V PW, all which, 
like the fingle Feathers of a Quill, run parallel to 
each other, and are faſtened to the oppoſite 'Ten- 
don VPW, which being immovable, cannot follow. 

6. Seeing therefore theſe carnous Fibres, G V 
and GW, are both of them faſt and immovable 
at VW; and ſeeing that each of them is to be 
contracted by a Power, be it what it will, the 
Conſequence muſt be, that of Neceſſity they are 
to be drawn upwards, together, from & to N. 

7. After the ſame Manner, hkewiſe, the Point H 
is drawn up to O, in the other plumiformar Muſ- 
cle, HZ L, by the Contraction of all the lateral 
Fibres, as H Z and HI. | 

8. We ſee that the Points HG, or rather the 
Tendons, DH and DG, being lifted up to O and 
N, the Point D, and therewith the 'Tendon K D, 
nuſt neceſſarily follow directly, and be drawn up, 
irg Lime, to . . 
9. If the Forces, which draw the Points H and 
oh © upwards to Q and P, be equal, the Obliquities 
or Angles, HD and G DX, muſt certainly be 
equal alſo : Then taking this for granted, as we 
1 ſuppoſe it is, it follows, that there will be an 
Equality in the muſcular Fibres, aforementioned, 
not only as to their Obliquites or Angles, N G M, 
NGR and OHL; OHZ, which theſe, and 
all the other Fibres form with their movable 
old endons, HQ and GP; but there will alſo be an 

Eauality to their Forces. 
M 2 


10. Theſe 
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10. 'Theſe Angles HDX and G DX, as 400 
GN and W GN, and in the other Muſcle 
Z H O and LH O (which form the Directions q 
the obliquely drawing Forces DG or DH, with the 
Direction of the perpendicularly drawing Force, 
DX, and of the muſcular Fibres, & V, with Ch, 
or H Z., HL, with their movable Tendons) I ſha] 
hereafter, for Brevity ſake, call Angles of Obliquity, 

11. To proceed; Let B be the Elbow upon 
which the Weight T hangs; let BIA be the 
upper Bone of the Arm or Humerus; let KEFA 
be the round Bone thereof, which can turn inthe 
Cavity E F, in the Shoulder, about the Center C; 
and laſtly, let the Tendon DK, which is infert 
ed in the Bone at I, touch the round Bone at J, 
at the Extremity of it. | 

12, 'Thus it muſt appear to every one, thit 
when the Tendon DK 1 (8) is drawn upon to], 
according to the Line KX, the whole Bone,1B4, 
will turn about the Center C; and K will be me- 
ved to 1, and B to m; 'tis plain the Weight J, 
by the contracting Power of the two plumiformar 
Muſcles, muſt thus be lifted up. Dy 

13. 'This therefore is a ſhort Deſcription of the 
Action of the Muſcle Deltoides, when it lifts up 
the Weight T hanging upon the Elbow B; d 
rather poiſing it in Æquilibrio. 3 

14. To enquire further into the Force of this 
Muſcle, let us begin from the Weight T, and 
proceed upwards to the Muſcle.” „ 
1865. This Weight T, according to the Obſerv 
tion of Borelli (& 84.) is found to be 55 Pounds 
which (the Weight of the Arm being included) 
is what being hung at the Elbow may tolerad) 
be ſupported. Ye 


16. Since the Weigbt T draus the Bone of the 
Arm BAI downwards, and the Tendon 1KD, 
draws the ſame upwards, by the Force of the 
Muſcle D QP. | | 


17. 1 
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17, It is eaſy to perceive (and is what has been 
obſerved before) that thoſe two Powers here do 


reſiſt each other, like the Stee/yard, or angular 
Balance, BCK. 


18. We likewiſe ſee that the Arms of this Ba- 
lance, BC and KC, are of very unequal Lengths. 
19. Now every body knows that a Weight, 


ſuch as 7, here, drawing with a Chord r DK, the 


ſhorteſt Brachium or Arm, CK, muſt be much 
greater than the Weight T, which hangs at the 
longeſt Arm, CB, to cauſe them to balance one 
another. „„ 

And therefore we ſee, by theſe unequal Brachia, 
B CK, that the Force of the Muſcle DP, 
which draws the Arm K C, inſtead of the Weight 7, 
mult be greater than the Gravity of the Weight T, 
or 55 Pounds. | | 


21. To proceed, then, to ſhew how much the 


Force of this Muſcle muſt be greater than the 
Weight T: It is a known Rule in Mechanicks, that 
if the Weights T and t, are faſtened to a Balance 
of unequal Arms turning at C (which either hang 
ſtreight down, as in Tab. VI. Fig. 2, or make an 
Angle at C, as in Tab. VI Fig. 3.) each of them 


drawing at right Angles at K and B, the reſpective 


Arms of the Balance, the Weight 7, hanging at 
the ſhorteſt Arm K C, muſt be, in order to make 
an quilibrium, ſo many times greater than the 
Weight T at the longeſt Arm ; as the longeſt 
Arm, BC, is longer than the ſhorteſt Arm, K C. 


22. Every one that doubts of this, may from 


Experience be convinced, by making ſuch Balances 
or Steelyards, which may be affected, by bring- 
ing the Gravity of the Arm itſelf, in ſuch a Poſi- 
tion with the Weight, as mathematically to ob- 
ſerve an Equilbrium therein. eB 
23. Now, granting the Rule (21) to be true, as 


it apparently proves to be; Borelli finds (S. 84.) 
3 by 
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by exact Scrutiny, that the Length of the Elboy 
BC (Tab. VI. Fig. 1.) from B, where the Weight 
T is ſuſpended toC, the Middle of the round Bone 
or Joint (which Length, BC, makes the longeſt 
Arm of the Balance) is fourteen times as long as 
KC, the half Thickneſs of the ſaid round Bone 
K EFA; the Semidiameter of which makes the 
ſhorteſt Arm of the Balance. 5 

24 For which. Reaſon then, according to the 
foreſaid Rule (21) the Tendon K D, draw ing from 
the ſhorteſt Arm KC, ought to have fourteen 
times the Force of the Weight T, in order to 
reduce the Whole to an Equilibrium. 

Now this Weight T, according to (15) the 
Obſervation of Borelli, is 55 Pounds: So then the 
Force, wherewith the Tendon K D mult be draun 
up by the Muſcle, or by the Weight, in orderto 
maintain the faid Zquilibrium, is equal to 14 
Times 55, or to 110 Pounds. 

25. And thus we ſee how much the Force, 
which the Muſcle D QP exerts, muſt over-balance 
the Weight T, which it raiſes up only from the 
Head of the Steelyard BCK ; becauſe it draws 
the ſhorteſt Arm K C. 3 

26 For Inſtance, imagine the Tendon KD 
continued tor; and further, ſuppoſe the Weight 
z hanging perpendicularly from the Pulley at 7, 
and ſo feed to the Tendon K D, that the Pu. 
ley may play (or run round) *tis manifeſt, that 
the Weight 7 muſt amount to 170 Pounds, if i 
poiſes the Weight T, or makes an Æquilibrium 
with it. : 


27. But now if this Force of 170 Pounds were 


to be produced by two other Forces operating 
obliquely, according to DG and DH (inſtead ol 
the Weight r, whoſe Power is directed by the 
ſtraight Line K Dr) we ſhould perceive this Mo- 
tion to be, according to what the two plumiforma! 
Ws Muſcles, 


_ 8 * —y ma 
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Muſcles, HZQL and GVP W, muſt neceſſarily 
be apprehended, by their movable Tendons, 
DQ and DP, to produce. 

28, It is then plain, that eachof theſe two plu- 
miformar Muſcles, H Z QL and G V PW, muſt 
raiſe the half of 70 or 385 Pounds; it being grant- 
ed, that the Forces, as well as the Argles of Obli- 
quity, D and G DX (10) of each plumifor- 
mar Muſcle, are equal to one another. 

29. There does therefore occur in this muſcular 
Structure another Machine, or rather a Pulley, 
whereby we may learn, that the plumiformar Muſ- 
cles will each of them exert a greater Force than 
385 Pounds, or 770 Pounds together; and this 
Augmentation of their Force is owing to the Al- 
| teration of the Line of Direction of the Power 
which here draws, by theſe two Muſcles obliquely ; 
deviating, at the ſame Time, from the direct Line 


K D H. 

30. To prove this, ſuppoſe (Tab. VI. Fig. 4.) a 
Weight K, of 770 Pounds, hanging at a Cord, 
K Dr, which turning over a Pulley r, has, at its 
other End, another equal Weight r, viz. of 770 
Pou nds, capable offupporting the firſt Weight K. 


is taken quite away; but to ſupply its Place, two 
other Weights are ſubſtituted, vg. P and Q; the 
Chords of which Weights, viz. PHD and QD, 
run about the Pulleys z and b; and both are fa- 


gles » DX and Y DX. 
equally heavy, and the Angles of their Obliquity 
(10) GD X and h DX, be equal, each of them 


raiſe 315 Pounds. 


ED Hy, and forming the Angles. K DG and 


31. Now let it be imagined, that this Weight? 


ſtened to the Rope X Dat D; and from the An- 
32. It is plain, that if the Weights P and Q be 


muſt raiſe the half of the Weight K, which is com- 
puted to be 770 Pounds, that is to ſay, each muſt 
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33. This is what is obſerved before in the (ase 
of the two plumiformar Muſcles, Z OL, ang 
VPW (28) with no other Difference than here 
inſtead of the two plumiformar Muſcles, ty 
Weights, P and Q, are ſubſtituted, to render th 
Demonſtration more intelligible. 

34. But here occurs anothernotable and knoyn 
Truth in Mechanicks: If two equal Weights, } 
and Q,do hold in Xquilibrium a third W eight K 
with the Apparatus of Chords repreſented here in 
Tab. VI. Fig. 4. and deſcribed (31) each of thoſe 
two Weights, P and Q, muſt be ſo many time 
heavier than the half of K (or 385 Pounds) as the 
Line D G is longer than DX. 

35. Obſerving at the ſame Time, that the R 
(or apparent Length with reſpect to each other) 
of the Lines DG and DX, are found by taking «i 
libitum, a Point, as X, in the extended LineKD, 
and from thence drawing the pricked Line XG, 
ſo as to make the right Angle G X D. 

36. To know then how many times the Weights 
P and Qare each of them greater than the halfof 
K, or 385 Pounds, we need only enquire how m- 
ny Times D & is longer than DX. 

3. And this is found by knowing the Chord of 
the Angle of Obliquity, & DX (or the Number of 
Degrees ſubtended by a Line falling at right An. 
gles at X, and cutting Part of the Arc of the Ur 
cle at the Points X or G, the Centre of which Ci 
cle is to be at D) Therefore, having found the 
Angle G DX, the Angle DGX is known 0 
| Courſe; becauſe the whole Triangle being rectar- 
gular, the two Angles & DX and DG X, muſtbe 
equal to one right Angle, or the Angle DGX. 
38. After which (35) drawing a Line at Pler- 
ſure dx (Tab. VI. Fig. 5.) and ſo as it may be di. 
vided into 385 Parts, by a Pair of Compaſſes, and 


drawing from it at x another Line x 1m, which * 
e the 
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the right Angle 4 x m, and drawing from d ano- 
ther Line, du, which muſt cut x at g, and form 
with x 4 the known Angle of Obliquity x 4g. 

39. Then if we meaſure the Line dg with the 
Compaſſes, and obſerve how many ſuch Parrs (of 
which 385 make up the Line 4 x in this Inſtance) 
are contained in the ſaid Line 4g, we ſhall find, in 
this Caſe, the Parts of dg to amount to about 
442,4. Whereby it will be known that d, in Fig. 
5, or DX in Fig. 4, is to dg, or DG:: as 385: 
to 4.42. . T7 

And according to the Rule (34) that the Weight 
P or Q, will each of them amount to 442 Pounds, 
and conſequently ſo far exceed the half of K, being 
385 Pounds: By this Way, even thoſe who do not 
underſtand Mathematicks, may be made to appre- 
hend theſe Demonſtrations. _ 1 

40. But they who have made the leaſt Progreſs 
in that Science, and are but tolerably verſed in the 
Calculations of plain Trigonometry, may, with- _ 
out this round-about Way of Admeaſurement, or 
making the new right-angled Triangle d g (Tab. 
VI. Fig 5. have Recourſe to the Tables of Sies, 
Secants and Tangents, with the ſame Eaſe as if the 
Line DX (Fig. 4.) were really divided into 
10,000,000 of Parts; or, if ſo much Exactneſs be 
not required, into any leſs Number. jo 

41. For if you ſearch thoſe Tables for the ſe- 
cant Line of ſuch a Number of Degrees as the 
Oblique Angle G D X contains, you have exact- 
5 1 conſtituent Number of Parts of the Line 

42. And comparing theſe 10,000,000 Parts with 
the Number found in the Secant correſponding, you 
will have the Proportion of DX to DG ; or know 
how many times D G exceeds DX in Number of 
Parts; and conſequently how much heavier the 
Weight P is than the half of the Weight K. 

'There- 
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Therefore it appears, 

43. That as the Radius, or 10.000,000 : 9 
the Secant of the Angle of Obliquity GDX ::þ 
is DX : to D G; or (36) the half of the Weigh 
K, to the Weight P. 88 

44. Now to bring this home to our Caſe, Boral 
finds (6.82.) that the Obliquities of the Tendom 
DG and HD (Tab. VI. Fig. 1.) upon the Ten 
don K DX, vz. the Angles X D G and XDH 
are equal, each, to 30 Degrees; and the Secan 
of 30 Degrees, as appears by the ſaid Tables, i 
11.547, 05. 

45. Now ſince an Inconveniency attends the 
Greatneſs of theſe Numbers; and ſince the Calc. 
lation here before us does not. ſeem to require ſ 
great Exactneſs, the Proportions may be ſufficiently 
expreſſed, though as many Letters, or Cyphers,te 
cut off from each of theſeNumbers(v7z 100.000,00 
and 11.5470,05) as ſhall be thought convenient; 

that if from each five Figures or Cypher be laid 

aſide, the remaining Proportion, 100 and 115, ui 
expreſs this Matter clearly enough: Therefore, i 
DX were to be divided into 100 Parts, D G woull 
as much exceed DX as 115 exceeds 100. 

46. Suppoſing the Caſe to ſtand thus: Thel 
100 Parts (or the Radius) according to (34): att 
to 115, or the Secant of 30 Degrees (or D X 
GD) : : as 385 Pounds, or the half of the perpet 
dicular Weight K: to 442 Pounds, or the obliqu 
ſuſpended Weight P (Tab. VI. Fig. 4.) 

Which is in brief thus; D X : GD: > 75 U 
the ſame in Numbers; 100: 115:: 385: 442. 

47. Now this * 8 P, repreſents the Forced 


the plumiformar Mufcle, & V PW (Zab. VI. Tigi 
which therefore in this Caſe muſt be 442 Pounds 


48, And 
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48. And thus we ſee how the muſcular Force, 
which was augmented before (24 and 25) by the 
chortnels of the Arm of the Steelyard, is here yer 
more augmented by the Obliquity of this Draught 
tending towards DP ; namely, from 385 to 442 
Pounds. | Lig 
49. So that in cafe the Tendon DP, were leng- 
hened to 5, and moved about a Pully there, a 
Weight 9, muſt be ſuſpended to it there; and like- 


jon DQ, to the End, that by making together 
$84 Pounds, they may raiſe directly, or perpen- 
licularly, the Tendon D K, by their oblique 
Draught; whoſe Force, according to the Directi- 
on DX, is equal only to 770 Pounds. 
50. But if, farther, we ſhould again remove the 
Weight 9, as before, and raiſe the Tendon DG, 
according to the Direction DP, with the ſame 
Force of 442 Pounds, by the Help of the two ob- 
liquely acting Powers, according to & V and G W. 


51. The ſame Machines or Pullies occur here 


15 before (29, Oc.) (Tab. VI. Fig 4.)and the ſame 
Properties in all Points, ES 
52. And it follows (32 and 33) that the Powers 
SV and GW, acting accordingly (Tab. VI. Fig. i.) 
each will raiſe to the half of 442, or 221 Pounds. 


operate as aforeſaid, muſt be as many times greater 
than 221 Pounds, or the half of the Weight q, as 


CSW is a Right Angle. 7 
WW, are found, if the Angle of Obliquity SG W 
de, moreover, known ; after the ſame Manner as 
e have ſhewn above (from Propoſition 35 to 44.) 
$5. That is (by the Rule 44) As the Radius, or 
1000,000: is to the Secant of the Angle of Obliquity 
SGW (or by 34) :: ſo is the half of 242 or 221 
—— 2 Pounds, 


wife one of the ſame Bigneſs muſt draw the Ten- 


53. As alſo, that the Force GW, in order to 


CW is longer than GS; ſuppoſing again (35) that 
54- The Proportions of both which, GS and 


carnous Fibres & W, with their movable Tengy 


- — ———— —————— VE Int. — . 


Pounds drawing directly: to 223 Pounds; orth 


GVP W, has no more than this only moradk 


—— — 2 Do VI A 3 


plumiformar Muſcle, as many more Fibres as mil 


Suppoſition there are two plumiformar Muſcles, 
GVPW, and HZ QL, of which this great Mub 
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Pounds, to the Force that muſt act according y 


EW. . | a 
56. Now, in order to diſcover the Power of th | 
laſt Force, Bore!lz finds (F. 82.) that the Angle F p 


Obliquity, SG W, made by the contracting of th 


GP, is an Angle of 8 Degrees; the Secant 9 
which (ſtriking off the two laſt Cyphers) appear 
by the Tables to be 100,982: 58. 
57. And conſequently according to 46. 
As 100,000, or the Radius: to the Secant of 
Degrees, or 100,982 :: fo is the Force of 22 


Force which draws obliquely, according to G, 


when it raiſes the ſaid 221 Pounds perpendiculy 


ly, according to the Direction GS. x 
| Which in ſhort ſtands thus; 7 
100000 : 100982 :: 221: 223, q 

58. So then the carnous Fibre & W, exerts 
Force of 223 Pounds in this Caſe when it ox: , 
rates ſingly ; and when the plumiformar Muſclil .. 
J 


Fibre, G W, on this Side. 

59. We will ſuppoſe it to be really ſo, in ort 
to render it more intelligible to unexperienced Per 
ſons, and afterwards briefly ſhew, how it wou a. 
be, in caſe there were in each half GP W, of tht 


be imagined. 9 Ds 10 
60. In the mean while, ſince according to thi 


cle, or Deltoides, is compoſed ; and fince ea 
plumiformar Muſcle has two Sides, each of wild 
(59) exerts a ſeparate Force of 223 Pounds, and 
jointly a Force of 446 Pounds, this then 1s ti 


Force of the whole plumiformar Muſcle, G V p\ 
61. 
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61. Thus we ſee that this whole Deltoides, conſi- 
ſting of two plumiformar Muſcles, or four half Sides 
thereof, by the Force of the Steelyard B CK (25) 


does balance, by the firſt oblique Draught of the 


muſcular Fibres, G V, & W and H Z., H L, a Force, 
or Weight, four times 223 Pounds, or 892 Pounds. 
So that inſtead of the Force of each carnous Fi- 
bre, G W, Cc. there hung, ſuſpended, a Weight p, 
of 223 Pounds each, four ſuch Weights mult ope- 
rate with the ſame Force as the four Sides of the 
twoplumiformar Muſcles ; and thereby the Weight 
T, hanging to the Elbow B, would be kept in 
Equilibrium. 
62. Now to paſs on further, to a greater Aug- 
mentat ion of the Force of the Muſcles, produced 
by the Structure of carnous Fibres, & V, GW, 
Z H, HL; Cc. which are movable, and alſo pro- 
duced by the Texture of the Muſcles themſelves. 
63. We find, after the niceſt Scrutiny, that theſe 
muſcular Fibres WG (Tab. VI. Fig. 1.) have of ſe- 
veral little, hollow Interſtices, which, whilſt the 
Fibres are extended Length-wiſe, as ABCDE 
(Tab. VI. Fig. 1.) are included within right Lines; 
but when the Power which extended theſe Fibres 
ceaſes, theſe Interſtices appear in circular Figures, 
as wg, Ec. (or & MW, Tab. VI. Fig. 1.) 
64. If now, by the Fibre WG, being immove- 
able at &, a Weight T, ſuſpended to ir, muſt be 
raiſed, tis plain, that in performing ſuch an Action, 
by any Force ( whatever it be) the Breadth or 
Thickneſs of the ſaid Fibre muſt be imagined to be 
encreaſed ; and the Length, at the ſame Time, muſt 
neceflarily be diminiſhed. 
So that the Parts AB CDE (Fig. 1. Tab. VII.) 
being dilated, or made wider, do afſume the Fi- 
gures abcde; by which the Length of the Fibres 
WG, becomes viſibly ſhortned ; viz. from WG 
tows; and the Weight T, at the ſame Time, is 
raiſed up to :. 65. This 
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65. This Tumefaction, or Swelling of the Fibre, 
which compoſe the Body of the Mulcle, does pal. 
pably appear in ſeveral Parts of our Bodies, and in 
ſeveral particular Muſcles, which contract them. 
| ſelves in the Exerciſe of their proper Functions. 
Let any Man, with either Hand, take hold gf 
his other Arm juſt below the Elbow, to convinc: 
himſelf, whether or no he does not fee] the Muſcle 
of the Arm ſwelling, and contracting themſelye, 
when he opens and ſhuts the Fingers of the Hand 
which he ſqueezes that way below the Elbow. 

66. Now whether the Figure of theſe long Pr. 
ticles, or little Tubes AB C DE (Tab. VII. Fg, 
be round, as abcde; or whether they may he 
imagined ſquare, as a4 c de, the better to determine 
their Co-operation with other Fibres, we ſhall not 
pretend here to decide, it being a Matter foreign 
to our preſent Purpoſe. . 

67. Neither do we here enquire after what Man- 
ner, or by what Cauſes the Interſtices ABC, & 
become thicker, or how they aſſume the Form f 
abc, Ec. concerning which we leave every Man, 
to enjoy his own Opinion, till the true and cer- 
_ tain Manner thereof be clearly and inconteſtab) 
_ demonſtrated. 85 
618. This is certain, that each carnous Fibre, 
as WG, conſiſts of a Multitude of little Inſtru- 
ments, as ABCDE, each of which do become 
thicker and ſhorter in Motion. 

69. The Truth of the laſt appears experimental 
ly from above (65); it remains therefore to ſhev 
theſe little Inſtruments, a, h, c, d, e, f, c. (Tab. VII. 
Fig. 2.) in each Thread, a p, where a Contraction 
happens (and conſequently the Breadth mult be 
augmented) are very many in Number, and the 
Minuteneſs of each exceeding fine. 

ro. Let us ſuppoſe, in Tab. VII. Fig. 3. 4 
to be a Fibre with Interſtices; which, in 8 

| utmon 


ms £A a rk, fo ©, © x7 
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utmoſt Extenſion, reaches to e, or is of the Length 
ge; at the Tendon whereof a Weight q, being ſuſ- 
pended, it is held in an Equilibrium; but as ſoon 
15468 is contracted to ad, the Weight q is raiſed 
to P. 3 
11. Imagining this Fibre ae, to conſiſt but of 
one Machine, vi z. a hd, it would be able to raiſe 
the Weight q up to P; becauſe the Line ae would 
eren by this Means be contracted to ad. 1 5 
72, But that this will not anſwer the Motion of 
muſcular Fibres, which we are here accounting 
for, appears ; TR ih | 
Firſt, Becauſe when the Machine ae is ſo long, 
the Thickneſs hc, would be incomparably greater 
than we now perceive in contracted Muſcles. 
73. For if a double Fibre ae, were two Inches 
long, which, by Contraction or Swelling, muſt 
be blown up into the circular Figure abcd, the 
{aid Circle would be 4 Inches, and its Diameter bc, 
above one Inch and a Quarter; as is plain to thoſe 
who know that the Circumference of a Circle is 
to the Diameter, as 22 to 7, or thereabouts. 
74. We have choſen here to repreſent an extend- 
ed Fibre rather by a long Line, and a contracted 
one by a Circle, than by a Tube and a Globe, to 
which their Reſemblance bears greater Affinity; 
becauſe we would render the Matter as intelligible 
as may be to all Capacities. - 125 
15. Secondly, If the whole Fibre conſiſted of one 
Machine only, as 2 % c d, and one ſhould cut it 
| acroſs at bc, the whole Fibre would at once be 
| diſabled from contracting, or exerting its drawing 
Power, 1o that it could never draw itſelf back to 
a; but more eſpecially, if the Contraction be per- 
formed by filling the Machine, or by the Expan- 
lion of any Matter included therein; but in a Muſ- 
ele cut acroſs, Experience proves a Motion or Con- 
traction, even after its Fibres are cut aſunder. 


76, If 


41 gin, and ghd i, and which ſhould be divided 


contract itſelf to a ; not to mention the too gret 
Thickneſs of & m (as was obſerved before concern. 


Experience as the former 


| ſtanding the Separation; and by this Means the 


which would draw it towards its Tendon. 
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56. If now the Fibre conſiſted of two Machines, 


from one another at Y c through g, the firſt Machine fee 
muſt be contracted to a, and the ſecond to d. 

77. But if this ſhould happen at & n, the Pan 
a km being cut through, would not be able t 


ing Vc) which would be equally contradictory to 


78. Hence we are taught, that (Tab. VII. Fig. 2) 
when the Fibre is cut through at h or g, or E ori 
or whatever it be, each Part is drawn back to it 
Tendon to which it is faſtened, that is, to a and 
p; for Inſtance, if the Fibre be cut at g, the Ms 
chines between à and 75, are drawn to 4 14nd thoſe 
between g and / to p; and thus we ſee, that by 
this Means the Cut made through any Muſcle i 
viſibly larger than the Knife which made it. 

579. From whence we may conclude, that on 
both Sides of the Cut, whether at g 6, or elſewhere, 
there muſt remain ſome Machines unwounded, 
which have in them a contracting Power, notvitl- 


Fibre is drawn inward, or contracted, after it is cut WW B 

through in any Part. e on 
80. For if either Side ſhould be left deſtitute 

theſe Machines, ſo that none were to be entire 0! Whit 


uncut, the Conſequence muſt be, that that Side MPC 
deprived of theſe Machines, could not be in:! 


Condition to contain the Matter which is the 
Cauſe of the Fibre's ſwelling ; and conſequent! 
the Fibre could not be actuated by any Power 


81. But ſeeing it is ſcarce poſſible to cut a Fibre 
through, ſo near a or p (vis. at m or 1) but th 
the Parts, as we find by Experience, do ſhrink on 
both Sides, as well the ſhort Side as the long, i? 
their reſpective Places. | 82.1 
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82. It follows then, that how little a Part ſoever, 
ſuch as a or I, be cut off from the Fibre on one Side, 
ſeeing it ſhrinks back, it muſt neceſſarily contain 
ſome Machines, at leaſt one entire one, in itſe]f. 

83. And conſequently from hence we may plain- 
ly conclude, that the Machines, whereof the Fi- 
bres are compoſed, muſt always be, each of them 
in particular, ſmaller than the Part cut off; and 
therefore of a wonderful Smallneſs. 

84. From whence then it follows, that the Num- 
ber, at the ſame Time of theſe Machines, if the Fibre 
be of any conſiderable Length, muſt be very great. 

85. Borelli (from whom the Reader may receive 
ſufficient Satisfaction, concerning the Multitude and 
Minuteneſs of theſe admirable Mechaniſms, $.115.) 
maintains, than ſince every Fibre is ſmaller than a 
Woman's Hair, each Cavity ABCDE (Tab. VII. 
Fig. 1.) which being contracted, forms a Machine 
abe de, muſt therefore be finer than the ſaid Hair. 

86. Now if theſe Machines be as broad as long, 
each Fibre will contain as many of them Length- 
wiſe, as there can lie Hairs Breadth-wiſe on the 
ſaid Length of this Fibre. 175 

87. But according to the Calculation of the ſaid 
BorelliCs. ibid.) fifty Fibres, placed Breadth- wiſe by 
one another, do not amount to theSpace of one Inch. 

88. Wherefore, according to this Computation, 
fifty of theſe Machines muſt go to conſtitute a a 
Portion of a Fibre of one Inch in Length. 

89. But for Caution ſake, and to keep within 
ompaſs, that Author does not calculate above 
wenty Machines for every Inch of Fibre. 

9. Which Calculation we may ſafely allow him; 
cauſe, if any one may think it more convenient 
o imagine theſe Machines not to be altogether as 
road as long, here is Room enough to humour any 
uch Conjecture! For by this Means theſe Machines 
ll have their Length exceeding their Breadth 

Vor. I. N by 
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by 3 ; #. e. they will be more than three Times iff 
as long as broad. 

91. To return then to the Force of the Muſcles 
there appears here, in each Fibre, a new Inftry, 7 
ment of the following Structure; viz. 

Firſt, We ſee, in Tab. VII. Fig. 1. a great Mz. be 
chine, W G, conſiſting of ſeveral ſmaller ones, x 
ABC DE, Se. Wo 

Secondly. That they are ſo formed, each littl 
Machine, A or B, being contracted by a particulz 
Force, into Circles or Squares, or other Figures; 
7. e. expanded, as at Aor B, Ec. or otherwiſe (in 
another Form) at a or 6, Ec. contributes its Share 
towands raiſing the Weight T. 8 
Thirdly, That being joined or linked to one 
another at a bc, Ec. they do likewiſe aſſiſt each 
other in raiſing the ſaid Weight. * 
Fburthly, When this Machine, m g, conſiſts of more 
or fewer little Machines, as a, % c, Cc. whichope 
rate here at the ſame Time, the Weight I muſt 
cordingly be raiſed to a greater or leſſer Heighth 
(as the Number of Machines are multiplied ord 
miniſhed) and conſequently the ſame Weight J, 
will be moved with greater or leſs Velocity. Fo 
Inſtance ; if there be ten Times as many little Ma. 
chines contracting themſelves, the Weight 1 wil 
be raiſed ten Times higher; and at the ſame Tim: 
it will acquire ten Times more Velocity. 

92 All theſe Properties being ſo uſeful and nt. In t 
ceflary for a right Conception of the Motions o 
the Muſcles, and being a neceſſary Conſequenc® 
reſulting from their Structure, we ſha!l endeavor 
to demonſtrate them by a Machine (adapted pes 
Mechaniſts to other Sort of Uſes) which ſeems 9 
have a pretty near Reſemblance to the N ature aud 
Office of the Muſcles in general, and to give te ride 
beſt Light into this Matter. : t In 

93. Let us then ſuppoſe a Machine (Tab. 1 des 
I Oh - | 1 | 
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Fig. 4.) in which a Weight T, hangs at a Cord. 
which being wound about the Pullies 14, 2 4, Cc. 
ind 1 % 2%, &c. in the Manner deſcribed by the ſaid 
Figure, is terminated and faſtened to the Nail 4. 
Then to each Pulley, 1 b, 2 b, 3 b, 4 b, let there 
be ſuſpended an equal Weight gh]; which four 
equal Weights preſſing all together downwards, the 
Weight T will be thereby raiſed up and kept in 
LEquilibrio. 
4. Now we may ſee in this Machine of Pullies, 
all the ſame Phænomena which have been mani- 
ſeſted in the muſcular Fibres (91); namely, that 
he whole Structure confiſting of many little Ma- 
hines, each does, by a proper Force, bear a re- 
pective Part in raiſing the Weight 7; which all to- 
tether united, accumulate their Powers ſo as to 
rove mutually aſſiſting the one to the other. 
95. For, if the Cord be carried only from t, 
brough 1 a, 1 b, and terminating at e, be there 
fſtened to a Nail, we have a Machine, which 
Qing by the ſole Power of g, raiſes 7. And in caſe 
e Cord be continued from the Nail e, on to the 
ullies, 24 and 2b, and be faſtened to another 
ail at f, this will be a ſecond Machine acting 
y the Power Y; which, if it be joined to the firſt, 
il help to raiſe the Weight r. WY 
956. If theſe Machines and Weights be mul- 
plied, by continuing the ſaid Cord farther 
n through 3 a and 3 0 to i, and from thence 
rough 4 4 and 45 to d, and ſo on, and a diſtinct 
eight ſuſpended to each, as M and , we ſhall have 
u great Machine produced from all theſe little 
es; in which the three firſt Things expreſſed 
Prop. 91, and repeated in Prop. 95, will occur. 
97 We ſee likewiſe, that the fourth thing de- 
nded (Prob. 91.) which ſeems to be of the great- 
t Importance in this muſcular Demonſtration, 
des here meet with an exact Reſemblance ; vis. 
N 2 by 
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by how much the Number of little Machines is 
multiplied, by ſo much the more ſwiftly will the 
Weight t be raiſed up. 

98. This is eaſy to be apprehended by Conf. 
deration, without the Circumſtances of Demon. 
{tration ; if'g only acts on the firſt Machine, which 
is ſuppoſed to end at e (95) and the Centre of the 
Pulley, 1“, being firſt tor, is drawn down to 14, 
ſo that it has twice 1 hr added to its Length, in! 
terminate Space of 'Time ; ſuppoſe in one Pulſe 
or Second of a Minute, the Weight ? will be raiſed 
to T, in the ſame Space of Time the Heighth d 
T, which is equal to twice 1 br. 

Becauſe the Pulley 1b, being thus run down fron Wo! 

7 to 1 0, the whole Cord, 1 4, 1 , e, paſſesthrough Ws 
the Pulley 1 a; which Cord retains, as we ſce, t 
each of the two Sides, vz. on the Side 1 414," 
and on the Side 1 % e, the Length of 1 br; ads * 
conſequently is twice the Length of 1 br. W 

Nov in Proportion to the 8 of Cord 

running through the Pulley 1 4, the Weight t mul! 
be raiſed from t to T; which muſt neceſſarily EN 
twice the Length of 10 r. bh. 
99. If now we join the ſecond Machine, ere 
Cord of which ends at the Nail f, with its part 
_ cular Weight 5, it may be eaſily (95) inferred, ta, 
when both the Powers g and h concur in their 
ration, to draw down the two Pullies 1 0 and 20 
from r and r, which are above (the Length of 10.0. 
or 2 h r, which are equal) in ſuch Caſe, I fay,! 
may be inferred, that four Times the Length of 1 
paſſes through the Pulley 1 a, exactly in the fat nd; 


— — — A, £4 


Space of Time; as may be ſeen by the four Com % 
ABCD; and conſequently, that the Weigu fee 
will be raiſed to T, the Heighth of 1 07, mult 4 
plied by four, in the faid Space of 'Time. 
100. If therefore theſe Machines and Pow" * 


n 14, Oc. were to be further multiplied, and! 
| 2 


5 
— 
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the Weights drawn down together, in one Second 
of Time, it is plain that the Weight 7, according 
to the Number of Machines, muſt always, in the 
ſame Space of Time, be raiſed higher; and con- 
ſequently move with greater Velocity. 

And thus what is ſaid (93) concerning the Force 
of the muſcular Fibres, is demonſtrated in this 
Machine. hu 

101. Now, ſince this Machine of Pullies operates 
after this Manner, thoſe who are verſed in Mecha- 
vicks know that it is endowed with the following 
Properties. 

Firſt, 'That although we take a greater Number 
of the ſeveral little Machines, and the Weight 
9 , m, u, that draw them, yet they, joined all of 
them together, will not be able to raiſe or poiſe 
in Æquilibrio a greater Weight than ? or T; which 
only, operating by itſelf, could poiſe the ſame 
Way: 8 "het 
Secondly, But the Velocity wherewith the 
Weight 7 riſes to T, will, by the Multiplication of 
theſe Pullies, be proportionably augmented ; vis. 
dy how much the Number of theſe Pullies are en- 
yy by ſo much ſwifter will the Weight? riſe 
e. | . 

102, To prove this, let us ſuppoſe the Pullies, 
% 30, 2b, 10 (Tab. VII. Fig. 5.) to be each of 
hem brought inwards to 7, r, 7, r, by the Gravita- 
lon of the Weights T T falling down to f?; ſo 
hat the Pullies on each Side, to wit 14, 24,34, 
a, may be in the common ſtreight Line 4 Q, 
Widiſcriminately equal with the others, 1 C, 2 C, 3 C, 

b, the ſtreight Line, r, r, r, r, paſſing directly 
hrough tha Centre 1 4, form thence through 1 b, at 

e Centre, and ſo on; in this State the muſcular 
bred Q is to be apprehended to be extended to 

ts full Length, and conſequently inactive; and 
ach little Space, 44 RR, RRSS, SSBB, and 


N 3 | BBQ: 
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BBQY, will perfectly repreſent the little Ma. 
chines of a Fibre which is in the State of Reſt 


But if now the Side 4 R be extended both Ways 


to ADR, the Space 4 DRR DA will, in ſome 
Meaſure, give us a Repreſentation of one of the 
Machines of a muſcular Fibre inflated, or {welleg 


up, in Performance of its Function; becauſe the 
Cord by which the Weight TT is ſuſpended, i 
raiſed ſo high by the ſaid Expanſion or Swelling, 
and ſhortened at the fame Time ſo much beloy; 
By this Means we receive a groſs Conception dt 
the Action of the Fibres. 

103. Since therefore the Properties enumerate 
(101) are very fitly applicated to this Machine d 
Pullies, as well as to every Fibre, which it ispur- 
poſely adapted to repreſent, it occurs that the fat 
Obſervation ſhould here meet with an Application 
104. Namely, that in order to compute the 


Force of a carnous Fibre, we muſt, according to 


what has been lately proved, multiply the Force df 


a fingle Machine of the ſame Fibre. 


105. Now Bore#i computes (S. 124.) that each 
of the carnous Fibres of the Deltoides, viz. GW 
(Tab. VI. Fig. 1.) is two Inches in Length. 
| 106. And, according to Prop. 91, each Inch 
contains the Number of 20 little Machines; five 


only (for Example ſake) are marked here onthe 


Fibre & W; conſequently the whole muſcular Fi. 


pre G W, being two Inches long, contains 40 of 
theſe little Circles, or rather little Globes. 


109. Eaeh of theſe little globular Machines, 
G M (60) can exert a Force of 223 Pounds to- 
wards raiſing T, or a Weight of 55 Pounds, which 
hangs at the Elbow; becauſe (by Prop. 101, and 
103.) one ſole Machine, & M, can act as much 3 
40 in making an Æquilibrium. 

108. So that by multiplying the Force of 223 
Founds (which one ſole Machine, G M;exe! wy 
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40, or the Number of ſmall Machines in a ſingle 
Fibre of the De/toides, we diſcover the Force of 
the whole Muſcular Fibre GW ; 7 e. 40 Times 
223, or 8920 Pounds. Sk 

109. Now ſince this Deltoides is ſuppoſed to con- 
iſt of two plumiformar Muſcles, each containing 
two diſtinct Sides, or Ranges of Fibres, as GVP 
and GP W, in the Muſcle & VP W, as alſo HZ 
and H in the other plumiformar Muſcle HZ 
QL, in all four Sides (each Side here being repre- 
ſented by a * ſingle Fibre GW) we muſt multiply 
(108) this Sum 8920 by 4, in order to find the 
Force of the whole Deltoides, which will then 
produce a Force equal to 35,680 Pounds. 

110. Now though this proves ſuch a Force in 
this Muſcle, as perhaps might ſeem incredible to a 
Perſon not conceiving the Demonſtration ; and 
though this Force itſelf be more than ſufficient for 
our Purpoſe, yet we ſhall however ſubjoin the 
Demonſtration by which Borel/i makes appear a 
Neceſſity of even doubling this Force. 

W 11. Lz. It is obvious to Perſons skilled in 

Mechanicks, that a Cord K T (the Weight K, 
Tab. VI. Fig. 6, being ſuſpended to one End of 
the Cord, the other End being at the ſame Time 
faſtened to a Nail T, which renders it there im- 
movable) ſuſtains as great a Weight, or Force, 
by the Suſpenſion of the Weight K alone, as if it 
bore double the Weight of K. 3 

112. This is manifeſt; becauſe the Nail T con- 
tributes as much to the ſtraining of the Cord KT, 
as if the ſaid Cord, K T, had another Weight, 
%, equal to K in Gravity, hanging at the other 
End, which is ſuppoſed to be carried round the 
Pulley r; for this laſt Weight K may be perceived 


— a oe 


— a A 


3 | . 1 . | 
ad, Prop. 120, where one Machine keeps the Weight T 
n Equilibriam, and 100 Machines can do no more, 


N 4 to 


192 The Religious Philoſopher. 


to be as well balanced, or kept in Æquilibrio by the 
Nail J as by the other Weight , equal to itſelf. 
113. They who deſire to ſee this Matter demon. 
ſtrated more at large, may conſult the aforenamed 
Borelli's ingenious Treatiſe, De mot! Ani maliun, 
in the roth Chap. of the firſt Part; it will anſwer 
our preſent Purpoſe, if theſe Matters be made 
meerly intelligible, for the Uſe of ſuch as are not 
thoroughly verſed in Mathematicks. 

114. Now to apply this to the Muſcles (7. 
VI. Fig. 1.) it is plain from what has been aid, 


that the Muſcles there deſcribed, do repreſent a 


Sort of a Machine of Pullies ; one End of the Fi. 
bres G V, GW, ZH, HL being faſtened to the] 


Tendons, VPWand Z. QL, which adhere a 


immovably to the Bones, as the Cords in the Ma- 
chine of Pullies do to the Nails, 44 ; whilſt the 
other, and movable Ends of theſe Fibres GV, 


GW, ZH, HL do each of them exert a Force 


(61) equal to 223 Pounds ; or the Power of each 
of theſe movable Ends is equal to the Weight 9, 
which is ſuppoſed to weigh 223 Pounds : But all 


_ theſe four Fibres operating together, will balance 


a Weight of 892 Pounds. 

115. If, according to Prop. 111, this Force be 
doubled, the Force which this De/tozdes exerts, 
by the Poſition of each of its Fibres, amounts to 
446 Pounds ; and the Forces of all four acting 
together, to 1784 Pounds, beſides the Multiplica- 
tion of this Number by 40, which we are going 
to ſpeak of, and concerning which Mention has 
been made already, Prop. . 

116. And ſince we have hitherto ſuppoſed, that 
each Fibre, in theſe Demonſtrations, is endowed 
with one or more Machines, like G M; and for- 
aſmuch as, according to Prop. 101, and 103, one 
ſuch Machine, as GM, can balance as great 4 
Weight as all the 40 Machines of the whole _ 

J 
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GW, it will appear, ſince the Force exerted by 
each Machine is equal, that in order to calculate, 
or make an Eſtimation of the entire Force of the 


whole Deltozdes (or of the four muſcular Fibres 


conſtituting it) we muſt multiply this Number 
8784 by 40, or the Number of Machines in each 
Fibre, which amounting to the Sum of 71,360 
Pounds, is the Force which (according to Prop. 
101, and 103.) the De/zoides is capable of exerting. 

117. Here this (Tab. VI. Fig. 1.) may likewiſe 
ſerve, in ſome Meaſure, to demonſtrate from the 
foregoing Principles, the Force of the Muſcles 
called G/ut#i, when they exert their Power in rai- 
ſing Weights ſuſpended to the Heels. 

118. The Glutæus Major, which is the Muſcle 
we are to ſpeak of, is, according to Borelli (F. 83.) 
made up like the Deltoides of plumiformar Parts. 

119. Suppoſe then B to be the Heel, d the 
Knee, KEFA the round Bone in the upper Part 
of the Thigh ; the Weight to be raiſed by the 
Heel B, muſt, according to Borelli (F. 8 5. 7 
computed to weigh 65 Pounds. 

120. We perceive here, that the Skin and Thigh- 
Bone together (which are repreſented by BC) 
comprehend in Length 31 Semidiameters of K C, 
or the round Bone of the Thigh. 

121. If therefore an Æquilibrium be to be made 
betwixt the Tendon DK I and the Weight T, the 


ſaid 'Tendon cannot be raiſed to X, by a Force 


leſs than 31 times 65, or 2015 Pounds. 
122. And if this Force is to be extended by two 


| other 'Tendons DH and DG, each of them will 


not only bear the Half of 2015 Pounds; but be- 
cauſe they draw in an oblique Direction, will fo 
much exceed the Half, or 1007:, as DG exceeds 
D X in Length. 

123. But Horelli ſays, in relation to that ($. 83.) 


that the Angles of Obliquity X DGand X DH are 
each of 45 Degrees. 5 124. Con- 


43,014 Pounds, equal to the Force which this one | 
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124, Conſequently (by the Tables of Sines, and 
caſting away the five laſt Cyphers) as the Radi. 
us, 100 : to the Secant 45 Degrees, 141 :: ſo 


"ny. to 1420 Pounds. 


125. So that each of the Tendons, DG . 
DH, being drawn obliquely, mult be acted on as 
if a Weight of 1420 Pounds, like DP or DO. 
were ſuſpended over the Pulley P; otherwiſe their 
Force will not be equal to the Weight or Power 


which draws mY according to the Direction 


KX. 

126. And again; ; at DG, there are two other 
oblique Fibres, GW and GV : Theſe, to ope- 
rate in like manner with the former, will each | 
of them contribute a Force ſufficient to raiſe the 


Half of 1420 ; viz. 710 Pounds, gravitating per- 


pendicularly in the Direction G P. 
127. But becauſe they draw obliquely, the Force | 
which draws according to GW, will fo many 
times exceed 710 Pounds, as GW exceeds GS 
in Length. . 
128. According to (d. 83. d] of Borel, the Ob. 
liquity of this Angle is 8 Degrees. 
129. Therefore by Prop 57, 

As the Radius 100000 : to the Secant of 8 De. 
grees, 190952 :: ſo 710: to 716 Pounds. | 
130. "Therefore each Fibre, G W, repreſenting 
here one entire Side, GP W, of this plumiformar 
Muſcle, muſt in the Caſe before us raiſe a Weight 
of 7165 Pounds. | 

131, But further, according to Borelli's Coin- | 
putation (F. 125.) each of theſe Fibres is of the 
Length of three Inches; conſequently, each con- 
tains in its Compoſitions 60 Machines, 

132. Therefore let 71675 (the Force found ac- | 
cording to Prop. 129.) be multiplied by 60. 

133. The Product of 716 multiplied by 60, | 
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muſcular Fibre G W (or even the whole Side of 
one plumiformar Muſcle, to which this Fibre is 
ſuppoſed to be equal) exerts towards raiſing up a 
Weight. Ts A 
134. Now it being taken for granted, that the 
Muſcle D, confiſts of two of theſe plumifor- 
mar Muſcles GWPV, and HLQZ, containing 
betwixt them four Sides; therefore theſe two 
Muſcles exerting a joint Force, will (by Means 
of their four Sides, or four ſuch Fibres as & W) 
exert a Force equal to four times 43,014,0r 172, 056 
Pounds. 55 
135. But ſeeing that this Muſcle does adhere at 
one End to a Bone, as if it were a Nail T (Tab. 
VI. Fig. 6.) by its immovable Tendon, and is 
only movable, ſo as to carry a Weight, like K, 
at its other End, this Force is therefore yet to be 
doubled; becauſe the Muſcle, by its being faſtened 
at one End, ſuffers as great a Strain as if had an 
equal Weight ſuſpended over a Pulley, at the 
other End. | | 3 
136 Wherefore doubling 172,056 (the great 
Force of this Muſcle) we find that 344,112 Pounds 
does correſpond to the Power that the Muſculus 
| Glutzus Major can exert in performing its Fun- 
(tion. 5 „ 
137. And this is what we take to be ſufficient 
to inſinuate a general Idea of theſe Matters If any 
one deſires to ſee a more accurate and exact Ac- 
count, he may meet with more ample Satisfaction 
in the ſaid Book of Monſieur Borelli. We have 
been more brief in this Inſtance of the Glutæus, 
becauſe we judged it a needleſs Trouble to repeat 
Verbatim what has been demonſtrated more fully 
before in the Caſe of the Deltoides. | 
138. We might here conclude this Work, of de- 
monſtrating the Force of the Muſcles, if ſome 
Objections did not intervene, which might hinder 
| Perſons 
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| Perſons not thoroughly skilled in Mechanicks (for 


whoſe Sake we condeſcend to this prolix Way of | 
Demonſtration) from acquieſcing in the Proof; 
that have been deduced from the Mechanical ang | 
Mathematical Obſervations : 'Theſe Objections 
therefore we ſhall endeavour to obviate by ſuitable | 
Remarks or Obſervations. 5 

139. The firſt Difficulty that may perhaps be 
ſtarted, is that in Tab. VI. Fig. 1. we have repre- 


ſented one ſingle muſcular Fibre in the Room of an 


innumerable Number of others, which conſtitute 
the whole Side of the plumiformar Muſcle & WP: 
Moreover, it ſeems agreeable to Obſervation, that 


one of theſe plumiformar Muſcles, repreſented by 


GVPW, is not confined to two plain Sides, 
G WP and GVP?, but diffuſes its carnous Fibres, 
Pyramid-wiſe, in great Multitudes from a Point, 
as G, like a Verticillum or Wheel, in the Shape | 
of the Extremity of the inverted Pyramid, V GW: | 


This happening from all the Points, & N, Cc. of 
the middle Tendon GD, theſe Fibres do in no 


Faſhion repreſent a Plane, but conſtitute the Fi- | 
gure of a perfect Body, with Length, Breadth and 
Thickneſs. 1 BER 5 
140. In Anſwer to this, to ſhew that our ſup- | 
poſing theſe Muſcles to conſiſt of plane Sides 
(which is a Method we have judged moſt expe- | 
dient to convey theſe Demonſtrations to the Un- 
deritanding) does not in the leaſt alter or enervate 
the Force of the Demonſtrations ; and to prove 
that the ſame prodigious Force would manifeſt it- 
ſelf from every particular muſcular Fibre, though 
the Calculation had been made from a greater 
Number of the Fibres of a verticillated Body, in- 


| ſtead of the two Fibres GW and GV. 


Let ſuch as read this conſider, Firſt, that as we 
have only taken two Fibres, & Wand GV, for 
the two Sides of the Muſcle, vis. 0 
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GP V (whether ſolid or plane) ſo likewiſe we 
have only aſcribed half of the Force of the whole 
Muſcle, GVPW, to each of theſe two Fibres, as 
by (60) where the Force of one carnous Fibre, 
acting according to Propoſition 58, was found to be 
equal to a Weight of 223 Pounds; to repreſent 
the Force of the whole Muſcle GVP W, we were 
under an Obligation of doubling 223 Pounds; ſo 
that the full Force of a Muſcle is repreſented by 
the Force of two Fibres, or 446 Pounds: This is 
the Foundation of what is to follow. . 

141. Now, for the Benefit of unexperienced 
Perſons, we thus compute, that the Force of a 
Muſcle is the ſame, whether this Force be ima- 
gined to be centered in two Fibres, as & W or 
GP; or whether the Force be diſtributed amongſt 
an infinite Number of Fibres, contained in the 
Space & VW; which Space you may imagine, 
if you pleaſe, to be occupied by a Body conſiſting 
of Length, Breadth and Thickneſs, and not a 
meer. plane Figure. 

To this End, ſuppoſe (Tab. VII. Fig. 6.) a 
Weight D (not unlike Tab. VI. Fig. 4. and Prop. 
47.) of 442 Pounds, ſuſpended at a Cord DOS, 
and ſupported by another equal Weight 9. Now 
if we take away this Weight 9, and balance the 
Weight Dby a Number of other Weights faitened 
to oblique Cords, G, A, P, Sc. each of which 
bears a Weight, , G, g, p, u, &c. on this Account. 

If we now conceive the Cords to be ſo ordered, 
that there may be imagined 100 Points, like 
GAP, Sc. in the Length of the Cord GO, to 
which the oblique Cords, GW, GQ, AB, AE, 
Sc. are faſtened: And moreover, that there are 
about each Point, as G, or A, or P, Sc. not only 
two Cords, as here at G and A, but imagine 10 
to be placed round the Circle, .like the Spokes of 
a Wheel, or Verticilla of a Plant, four ſuch Cords 

| we 


198 The Religions Philoſopher. 
we have deſcribed to iſſue from the Point P, -;; Nac 
PV, Fi, PH, r | | coV 
Laſtly, let it be alſo ſuppoſed, that the Weights NM. 
g, P, m, u, p, are equal to one another; and that Mo! 
the oblique Angles, MG N, BAP, R PO, Se. ue 
which each oblique Cord makes with GO, are 1 
alſo equal, and of 8 Degrees each. 10 
lt is therefore demanded, what the Weights MW"! 
g, Vm, &c drawing obliquely, amount to? And how A 
great a Force they muſt all together, in Conjuncti- 
on, exert, in order to balance the aforementioned Min 
Weight D. in 
142. To find this, it muſt be conſidered, that 
we have imagined the Weight D to be drawn by 
a thouſand Weights, equal in Gravity to one ano- 
ther; ſince (according to Prop. 141.) there are 
ſuppoſed to be 10 obliquely drawing Weights, and 
alſo we have imagined 100 ſuch Points as P. 
143. Wherefore each little Weight, g, %, , Cc. 
muſt raiſe one thouſandth Part of the Weight D; 
or according to (141) a Gravity of , Pounds; 
which each was able to ſuſtain in the direct or 
perpendicular Line GUO. 8 
144. But conſidering that they draw obliquely, 
each ſuch Weight as , muſt exert a Power ſo ma- 
ny Times greater than +33 of D, or than 28528 
the Line MG is longer than NG. 
145. Now foraſmuch as the oblique Angle, 
| NGM, of each is, according to Borelli (56) of 8 
Degrees, therefore by (57) if GN be 100,000, 
GM muſt be 100,982: It follows (if they operate 
proportionably) as GN: to G M:: lo 553; : to 


| 2 
1000 5 


146. So that each little Weight, as , muſt 
have the Gravity of +*3%, which is the firſt Po- 
ſtulatum (141.) | | | 

147. Now the Method by which the Power of 
all theſe little Weights, when they exert themſelves 
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g order to raiſe D, or 442 Pounds, is to be diſ- 
.overed, ſeems to be the plaineſt Thing in the 
World: For do but multiply the Force which one 
of them, as m for Inſtance, exerts, 07s. 386, by 
the Number of all the little Weights, that is by 
1000, and the Product is the Force of them all 
ting together, which appears to be 446 Pounds; 
the ſame which was demonſtrated by the joint 
Action of only two Fibres. 

145. By theſe Weights and Pullies you may 
magine all the Power which is exerted by ever 
ingle Fibre of a plumiformar Muſcle, ſuch as 
GVP W (Tab. VI. Fig.1.) to meet with a juſt and 
malogous Repreſentation. _ 5 

149. For you may obſerve, that Weight of 446 
pounds is as exactly equivalent to the Power ex- 
ned by this whole Muſcle GVP W, when you 
have ſuppoſed it made up of a thouſand Fibres, as 
when before, according to (60) we imagined it to 
confiſt of only the two Fibres, GW and GV. 

150. And from hence, by a little Attention, 
hat we have ſaid above, at Prop. 140. may ap- 
dear exceeding plain and eaſy to any ordinary Ca- 
pacity : Namely, that although the conſtituent 
Fibres of a Muſcle were imagined to amount to 
ten, or a hundred thouſand of the higheſt Num- 
ber you can ſuppoſe, the very ſame Force of 446 
rounds, will always, by theſe Methods of Calcula- 
tion, be the Reſult of the whole. > 

I5I. And to proceed yet further, we ſhall find 
the De/toides exerting the very ſame Force ; though 
ve ſuppoſe it (Tab. VI. Fig. 1) to be an unjuſt Re- 
preſentation, on the Account of the Number of the 
plumiformar Muſcles ; though we imagine the De/- 
'0:des not to be confined to two, as repreſented by 
CVPW and HZ QL; but contrary-wiſe, to be 
endowed with many of theſe plumiformar Parts; 
yet we ſhall eaſily perceive, that the Force, or 

Power 
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Power of it being calculated according to the ſor l h 
going Rules, the whole will be exactly congruo 
to the Power or Force already demonſtrated. 
152. And thus the Objection which ſeemes 
to oppoſe this Hypotheſis with the greateſt Ap 
pearance of Reaſon, vaniſhes ; and the Difficultie 
under which we might labour to conceive the Poſh 
bility of two ſuch Fibres as GW and GV, being 
able to ſupport together 4.46 Pounds, or each 0 
them ſingle, half of that Number, are quite clear 
ed and taken away; eſpecially when it is confidereg 
that we have only all alone laid theſe things doy 
by way of Suppoſition; but by theſe Data however 
the whole Force of the Muſcle comes to be exact. 
accounted for, the Conſequence proving the ſame 
whether we ſuppoſe the Muſcle conſtituted of 
Million of Fibres (as in all Appearance there are 
a. vaſt Number) or of only two. _ 
Let the Figure or Structure of theſe Muſcles 
be what it will, this Method may ſerve for a San 
ple to ſhew by what Methods their Power andj 
Force are to be inveſtigated. e 
153. In all theſe Reflections, viꝝ. on the prodi- 
gious Number of Fibres; on the curious and pecu- 
lar Form of the Muſcles, which repreſent Feathers 
Joined to a 'Tendon, as to a Quill (on which To- 
pick conſult Tab. V. Lig. 10. where the Structure f 
of the Deltoides is drawn from SEN Os Miologia) I 
and, laſtly, on the prodigious and almoſt incredi- I 
ble Force exerted by them: In reflecting, I ſay, on" 
all theſe, the adorable Wiſdom of the great Crea - 
tor muſt moſt ſingularly manifeſt itlelf. 
Steno repreſents the Deltoides conſiſting of 12 
ſingle Muſcles; that is, fix plumiformar Muſcles 
on each Side; and if you imagine the empty white 
Spaces, above and below, to be full of carnous 
Fibres (as Steno affirms, p. 53.) how vaſt muſt the 
Number be conceived to be? And as to the e. 
whic! 
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which $fer29 demonſtrates them to exert, accord- 
ing to his Form, it cannot be much leſs than he 
ſires But we have choſen rather to follow Bo- 
reli.in our Repreſentation, according to Tab. VI. 
Hg. 1; becauſe by this Means we appfehend our 
Demonſtrations better adapted to Capacities unex- 
perienced in Mechanicks. | ; 

154. But to penetrate further into. the prodigi- 
ous Number of the Fibres, and to diſcover, as 
ir as poſſible, the wonderful Deſign of the Crea- 
tor, we need only obſerve (to keep to the Inſtance 
of Tab, VI. Fig. 1.) that the two Fibres, G W 
and & V,, are found to balance ſeparately a Weight 
of 223 Pounds (58) that is jointly 446 Pounds, 
they repreſent together, the whole plumiformar 
Muſcle G V PW. FLY | - 

If now, inſtead of two Fibres, we ſuppoſe (142, 
he) this Muſcle to comprehend 1000 Fibres, 
ach of theſe thouſand Fibres will bear 288 of a 
Sound ; that is not half a Pound to each Fibre. 

And if the Number of Fibres were to be ima- 
ined greater, the Weight aſcribed to each, to bear 
br its Portion, would prove much leſs: Or if the 
beltoides, according to Tab. V. Fig. 10. inſtead of 
nao Muſcles comprehend fix (153); each Muſcle 
could then have its Share or Burthen, but; of 446 
efWfounds, which is not quite 150 Pounds each: 
bus the 1000 carnous Fibres conſtituting each 
- huſcle, could have to its Share po more than 
nf; or 25 of a Pound. r 
155. Now who, apprehending this Structure of 

the Muſcle, can think on it, without acknowledg- 
2 ig the Wiſdom. of the Creator? who has made the 
eslendons tough and ſtrong enough to bear, with- 
re it breaking, the Violence of the Force which they 
15 Ne obliged to ſuffer in exerciſing the Qualities they 
jehle endowed with; At the ſame time, having Re- 
c, Nerd to the Safety of the moſt fine and tender Fibres, 
„„ O by 
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by laying no more Streſs upon each of the Fibres the 
in its Office than it is, by the Aſſiſtance of ſuch a 
Multitude of its Fellows, able to ſuſtain, without a 
the leaſt Injury. b 

156. For the Weight which each Fibre ſuſtains 
will be much leſs than of a Pound (154) if the 
Number of Fibres in each plumiformar Muſcle 
much exceeds it (as tis probable they do) 1000 
which was what we ſuppoſed (154) them to be. 

It would therefore be worth any one's Trouble 
to inveſtigatethe Number of Fibres in each Muſcle, 
as near as poſſible; not only to clear the determi. 
nate Number of Fibres compoſing each Muſcle 
(which might be done by thoſe who with Accuracy 
pry into diſſected humane Bodies) but alſo to ad- 
juſt exactly how many of theſe Fibres, placed 


Breadth-wiſe, may be contained within the Space b 
of an Inch. Borrelli ſays ($. 115.) that 50 Fibres 1M 
thus placed, will ſcarce amount to an Inch: Andi; 

as to the Number of Fibres in each Muſcle ven 
may judge, from the Fleſh of Beaſts, that many ou 
theſe carnons Fibres make but a ſmall Portion on 
ſuch muſcular Fleſh as wedaily uſe in Food. h 

x57. We ſhall ceaſe to admire at what is ad. 

vanced in Tab. VI. Fig. x. concerning the Poſition, 
that is here laid down; viz. that one ſole lite 
Machine, G M, of the Fibre & W (and fo of ther 
other Fibre G V) is able to ſupport 446 Pound 
when we conſider what follows: 

The foregoing Propoſitions have made appeal. 
that the Streſs laid on each Machine, as Ge 
bearing not more than its Fibre & W, will not . 
amount to „ or two Ounces and a half. we 

158. Thus the Swiftneſs of the Motion imparted 
tothe Weight I, by the Contraction of the little ꝶ 
Machines ABC, Ce. (Tab. VII. Fig. 1.) whereſſy 
each of them are drawn up into the Form of 4x4, 


Sc. will not appear ſo improbable, ſeeing 1 
there 
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there were no Weight, ſuch as T, ſuſpended, the 
Concluſion (07s. that the Fibre to which I is ſuſ- 
ended, muſt raiſe with the Velocity above- men- 
ioned) would be in itſelf the moſt obvious Thing 
inthe World: Becauſe, by the foregoing Propo- 


on, the Weight is repreſented ſo ſmall, that a 


ingle Fibre or Hair, can be put to no great Strefs 
to bear it ; eſpecially, conſidering that it has been 
ready declared, that the Weight of 223 Pounds 


WY :cribed (58) to a ſingle Fibre (which is the chief 


Thing that can raiſe any Difficulty) is only thus 
poſed by way of Hypot heſis, for the Conveniency 
f conveying to the Mind ſuch a juſt Idea of the 
Matter as may do no Wrong to the real Calculation. 
159, Now fince we have ſhewed before (108) 
hat though the muſcular Force be ever ſo much 
memented by the Multiplication of theſe little 
Machines, yet their Diſpoſition is proved to be 
ſuch, that they all acting together, could not raiſe 
he Weight ſuſpended to the Elbow, if it had been 
but one Pound heavier ; and that the multiplying 
theſe Machines does only ſerve to encreaſe, or 
nultiply, the Velocity of the Motion. 
Therefore, Perſons not thoroughly acquainted 
with Mechanicks may yet ſeem to queſtion, how it 
an be poſſible that the Force of the Muſcles is 
rally augmented, when the Weight which is rai- 
kd is in no wiſe encreaſed. . . 
To anſwer this, they ought to be informed, that 
really augmented Force is as much required to 


Jencreaſe the Velocity of Motion, as to raiſe a 


greater Weight with the ſame Velocity: This is 
Wat all Mathematicians know. | 
This alſo is made appear by the Pulley Structure 
(Tab, VII. Fig. 4.) where the Augmentation of the 
Velocity with which the Weight J is raiſed, re- 
quires each Time more Force and new Weights, 
8,7, &c, See the 5th Remark, 101. 
e 418560. That 
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160. That this obtains in other mechanical In. 
ſtruments, is what Mechaniſts are convinced of Mi" 
and what may be eafily obſerved : For ſuppoſe ac 
(Tab. VI. Fig. 7.) AB to be a Balance, ora Steel .o 
yard, turning about D, and the Arms AD ang 
AB to be equal; as alſo the Weights A and B 
tis very plain, that the ſaid Steelyard AB being 
turned into the Poſition MK, the Weight A vil 
run down the Arc A M, and the Weight Bdown 
the Arc BK in the ſame Space cf Time; and that 
the Arcs being equal Parts of the ſaid Circle, they 
muſt likewiſe move with equal Velocity. | 

Therefore if the Weight B were to be balanced 
when its Gravity is encreaſed thrice as much as it 
was, or when two equal Weights, G and H, aread 
ded. to it, the Weight A mult neceſſarily be aſſiſtec 
by two others of equal Gravity, or have its Force 
multiplied by three, as we ſee it has when the 
Weights E and F are added to it. Again, if wt 
would make B move with a Velocity three Time; 
as ſwift as it had before, let the Point B be re 
moved to C, ſo that D C may be thrice as long a 
DB: Wherefore, when the Machine turns, anc 
A deſcribes the Are AM, the Weight C will de 
ſcribe the Arc CL in the ſame Space of Time 
which being thrice as great as A M, therefore the 
Weight C runs thrice as great as A M, therefore 
the Weight C runs thrice as ſwiftly as A or B. 
But to balance this Weight C, when it move! 

thrice as faſt as B, it is plain that the Weight 1 
muſt be multiplied by three, or receive the Add 
tion of two other Weights, each equal to itſelf 
ſuchas Eand F; otherwiſe it cannot raiſe up the 
Weight B, which, placed at C, is equal to B GH 
which happens on the account of that Velocity, re 
ceives a threefold Augmentation. „ 

Thus the Objection ſtarted in Prop. 159 is re 
moved. 


161. Be 
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161, Before I conclude, *tis incumbent on me 
o beg that the experienced Mathematicians will 
xcuſe my Prolixity, not only inthe Demonſtra- 
ions themſelves, but in conſuming Time to anſwer 
boch frivolous Objections as might be ſtarted by 
erſons unexperienced in theſe ſorts of Studies; 
W which renders the whole too long and tedious for 
apert judgments. 3 8 
gzhut if they'll pleaſe to conſider, that this Cal- 
ulation is wholly devoted to the Uſe of unexpe- 
jenced Perſons, and not calculated for the Taſte of 
tice Mathematicians, who are too well informed 
ntheſe Matters already, to want ſuch mean Helps, 
[hope I may obtain their Pardon, 'The Perſons 
or whom theſe Demonſtrations are collected, are 
uch as being unexperienced, have not habituated 
hemſelves to heap up together any conſiderable 
Number of Lemmata, or previous Proofs, before 
ey come to the Matter itſelf, whoſe Judgments 
cannot be informed in IJ hings of this Nature, with- 
wt enlarging the Stile, and deſcribing Particulars 
nore Verboſely ; which is a Means, I have ima- 
ined, will convey my Deſigns more plainly to 
tzir Apprehenfions, 5 985 

They that deſire to view this Matter, as it is 
Fore expreſly and accurately handled and demon- 
Wirated, may have Recourſe to that well-digeſted 

Work, De motu Auimalum, written by the great 
ad celebrated Mathematician Borelli, whoſe Prin- 
Nepals and Obſervations we have here made uſe of; 
Jndeavouring, in the mean Time, to render his De- 
nonſtrations intelligible, by the conciſeſt and ea- 
eſt Methods we could deviſe, to ſuch as have 
ut little Knowledge of Mathematical Studies. 


ſte Pd of the Demonſtration of the Force of the 
e Muſcles. £6 


1 99 SECT. 
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SecrT XVIII. Comvidtions from the foregvingllf © 


Demonſtrations. N 
Now to apply all this to the Views in whic , 

we have writ the ſame. f 
1. How theſe Muſcles are adapted to the dif 9 
charging thoſe Motions which they perform, with | 


reſpect totheir f endons and the Joints of the Bone: 
2. That to the nd that the fine and ſlender Fi 
bres may not be ſeparared nor torn aſunder by the 
Violence of their Motions, the Muſcles are com 
poſed of ſuch an infinite Number of the fame, tha 
each ſingle one of them hardly draws, or bears an 

ſenſible Part of a Weight. 
3. That every Muſcle is formed of fo many fm 
Machines, the Uſe of which is only to perform the 
Offices with the greater Velocity and Nimbleneſ 
as we may with Wonder obſerve in the Motions 0 
the Fingers, the Tongue, and many other Caſes. 
4. That among ſuch an incredible Number o 
Fibres, all of which are ſo ſmall as not to equal thi 
Bulk of a ſingle Hair of a Woman, not one of then 
can be diſplaced without Confuſion and Harm. | 
Now can any Man, who is rightly informed o 
the Texture and Operations of theſe Muſcles 
without being reproached by his own Conſcience 
pretend they are thus framed without Wiſdomo 
Judgment? And the Man muſt juſtly be laughedat 
or rather be lamented, as one deprived of the Uf 
of his Reaſon, that will readily allow, that non 
of the Tools of a Joyner or other Artificer acquit 
their Figure, and perform all their Uſes by mel 
Chance, or from Cauſes wholly ignorant of wha 
they are doing; and yet to ſupport his own Athei 
{tical Nations, don't ſcruple to ſay the ſame of thi 
amazing Structure of the Muſcles. O deplorabl 
and obſtinate Infidelity ! which to avoid ownin! 
che Wiſdom of a Go p,that has wrought ſuchWon 
der 
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ers in the Body of all Men, is obliged to have 
"WM recourſe to ſuch unjuſt, unreaſonable, and odi- 
ous Opinions, For, that what happens to the 
Muſcles may be moſt juſtly deemed wonderful, 
ind indeed, almoſt incredible to thoſe who don't 
underſtand the foregoing Demonſtrations, is de- 
ducible from hence; namely, that the Fibres of 
the only Muſcle called the Deltoides (as we have 
proved above, in Numb. 109) are capable of ex- 
ting ſuch an amazing Force, and really do exert 
ſuch a Force in the Caſe there mentioned, as if 
WT: of them acting, or gravitating together at the 
nnd of one Arm of an equally poiſed Balance, 
were equiponderate to the Scale ſuſpended at the 
other Arm in which there was a Weight of 35,680 
pounds; from which alſo if there were but the 
Weight of one Ounce, or leſs, taken away, it 
would be able to raiſe up ſuch an amazing Load. 
Beſides, we learn from what has been advanced 
above (Numb 110, to 116.) that theſe ſame car- 
nous and muſcular Fibres, as delicate and fine as 
they are, being joined together, do acquire ſuch 
a folid and ſtrong Texture, that although the ſaid - 
heavy Weight of 35,680 Pounds were ſuſpended 
it each End of them, both together ; that is to 
lay, the whole Weight of 11,360 Pounds could 
not ſeparate them from each other. 
Let an Atheiſt reflect upon this by himſelf, as 
alſo of the Uſes which the Muſcles are found to 
have in humane Bodies, and then let he himſelf 
judge whether he can calmly and cooly deny that 
bis adorable Maker is both Powerful and Wiſe. 
After all this, can any one, without being aſto- 
niſhed at the Wonders of the Creator, conſider that 
al the Fleſhy Parts of his own, and of the Bodies 
of moſt other Animals ( which far exceed all the 
other Matter of the Body) are only compoſed of 
moving Fibres ? Each of which, as fine and tender 
9 | O 4 as 
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as they are, have their determinate Uſes ; and in be 
the manifold Extenſions, Directions and Diſpo- d. 
fitions whereof we may, as it were, feel with the la 
Hand, theſe multifarious Views, Ends and Pur. M fe 


poſes of a wiſe. Creator. {| 
SECT. XIX. The different Courſe of the miſculnMl g 
3 = Fibres. l 


IN order to have a juſt and true Notion of the 
various and different Courſes of the Fibres, we 
Mall repreſent to you a few Inſtances in Tab. VIII. 
Fig. I. where, in the Muſcle called the Deltodies A, 
you may obſerve the Fibres faſtened immovable 
upon the Shoulder C, and to the 'Tube or Bone 
of the Arm turning to the Joint of the Shoulder 
at D, letting the Arm hang downwards, as it i 
ſhewn here with all its Fibres extended in their 
utmoſt Length. But when theſe Threads be- 
tween C and D are contracted with any Force, 
as you may ſee them in the other Shoulder at B, 
then the Arm muſt be lifred up, as at BE 
The pectoral Muſcle K, being likewiſe here in- 
ferted in the Breaſt Bone, with one End of its Fi. 
bres at F immovably, and with the other EndD, 
in the Tube or Bone of the Arm, movably, it 
appears, that upon the Contraction of the ſaid 
Fibres they would draw the Arm, bending it at 

the Shoulder Joint forwards to the Breaſt. 
Tf we view the Courſe of the Fibres in the 
Muſcle called the Latiſimus dorſi A, A, (Tab. VIII. 
Fig. 2.) on each Side, it appears that they draw 
the Arm downwards and backwards; for which 
Reaſon Anatomiſts give it the Name of Aui-Scalplor. 
In the Caſterocnemii BB, which lie in the Calf of 
the Leg, and are faſtened the one above, about the 
Knee at one End, as the other is below to the Heel- 
Bone by a ſtrong Tendon C, it may be obſerved, 
that the Fibres run ſtrait downwards; wherefore 
upon the contracting thereof, the Heel-Bone mw 
18 OY A 
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de moved backward and upwards, and the Foot 
downwards. If one lifts up the Heel-Bone, and 
lays ones Hand upon the Calf of the Leg, one may 
feel the Muſcles ſwell and contract themſelves in 
that Place. 'Theſe few Inſtances may ſuffice to 

ive any one a general Notion of the Motions of 
the Muſcles by the Deſcription of the Courſe of 
the Fibres whereof they are compoled. 


SECT. XX. Convittions from the foregoing 
Obſervations. 


Tunis wonderful Structure of the Muſcles ſeems 
tome of too great Importance not to place them 
before the Eyes of ſuch as are unexperienced in 
Anatomy, by the two Figures of the Muſcles, as 
they lie upon a humane Body, before and behind, 
(Tab. VIII. Fig. 1, and 2.) taken from Dr. Brows: ; 
and very neceſſary to give a Handle to all ſcepti- 
cal Philoſophers to ask themſelves whether ſuch a 
Machine as our Bodies ( which is compoſed of as 
many other various and wonderful Machines as 
there are Muſcles in it, and all which are applica- 
ble to a particular neceſſary Uſe) can ever be ima- 
gined to have been framed by Chance, and with- 
out Deſign ? And which is more, whether they 
are forced to own herein the moſt perfect Wiſdom, 
which has diſpoſed of ſo many thouſands of thou- 
lands of Fibres, and allotted to every one of them 
its proper Place and Form according to the Purpo- 
ſes for which they were made; and that all this 
s done in the Fluid or Liquor of an Egg (from 
whence moſt, if not all Animals proceed) and there 
acquires its Figure and Nature ? And further yet, 
does it not diſcover and make manifeſt the Skill of 
the Maker, that this does not happen with ſuch 
Order and Symmetry in one 'Thing only (which it 
may be an Atheiſt might aſſert, though without 
Reaſon, to be purely accidental) but in Millions 
of other Objects? CON. 


210 The Religious Philoſopher. 


CoNTEMPLATION XI. 
Of the Bones. 


S ECT. I. The Tranſition to the Bones, 

N OW whatever Art and Wiſdom appears in 

what has been ſaid concerning the Body, 
and with whatever Luſtre the Things hereof may 
ſhine, how neceſſary and uſeful ſoever all its Veins, 
Nerves and other Parts may be, yet all this ama- 
zing Structure would be in vain, and the whole 
Body, like a wet Sack, would cling or ſtick toge- 
ther, and conſequently hardly be in a Conditionto 
exert any one Motion with Repgularity, nor yet be 
able to remove one Foot out of the Place it was in 
(wherefore it might perhaps have repreſented an 
ingenious and well-compoſed Machine, but yet at 
the ſame Time would be really nothing more than 
a very uſeleſs, weak, and pitiful Lump) unleſs the 
gracious Creator had at the ſame Time vouchſafed 
to ſupport it by the Stiffneſs and Hardneſs of Bones, 
and ſo render it proper to diſcharge its Functions. 


Sect. II. The Skull and Bones of the Head, 


Trove n the Remarks that Auatomiſis have 
made upon Bones are numberleſs, we ſhall only 
here produce a few of the chiefeit of them. And, 

1. Can it be thought there was no Wiſdom ex- 
erted, when we conſider that the Brain being of ſo 
ſoft a Matter, might have been eaſily — Þ and 
wounded by external Accidents to the Hazard of 
our Lives? To prevent the ſame, it is cloathed and 
encompaſſed with a hard Subſtance made of Bone, 
which we call the Skull ? 2. 'That 


) 
1 
f 
1 
5 
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2. That this Skull does not conſiſt of one only 
hard Piece, but of ſeveral Parts joined together, 
which may be divided by a kind of intervening 


| Sutures, to the End that they may be movable 


and yielding in unborn Children, at the 'Time 
of their Mothers Delivery ; for Want of which 
Mother and Children might both periſh. 

3. That ſuch Movableneſs ceaſes as the Chil- 
dren grow in Years, when it would otherwiſe be 
prejudicial, and then the principal Uſe of thoſe 
Futures, is to maintain a Communication between 
the Membranes that encompaſs the Brain and 
the Skull. _ 

We ſee a great Proof thereof from hence ; for- 
aſmuch as at the Top of the Head were the ſagit- 
tal and coronal Sutures croſs each other, there is 
found an Opening between the Bones, which in 
new-born Children is all covered with a Mem- 
brane, upon which, if you lay your Finger, you 
may perceive the Beating of the Parts in the Head ; 
but in Time the ſame is filled and cloſed by a ſo- 
lid Bone. i 

4. That the Skull, though every where of ſo ſolid 
a Subſtance, has yet Holes in it in all Places where 
it is neceſſary, to afford a Paſſage for the Medulla 
Spinalis and Blood-Veſſels from the Brain; parti- 
cularly, that there are found in the Ears ſo many 
Angles and Cavities, artificially hewn out, as it 
were in Bones as hard as Rocks, for the Recep- 
tion of the wonderful Inſtruments of Hearing, 
placed in ſuch an Order as they appear to us. 

5. That there is an Orifice in the upper Cheek- 
bone, through which the Air paſſes by the Noſe into 
the Lungs; and for Want of which, no Child could 
eaſily ſuck, nor full grown People themſelves, keep 
any Liquor or moiſt Food long in their Mouths. 

To fay no more, it is obvious enough to every 
one, how great the Inconvenience would be, if a 


Man 


; 
1 
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Man were forced to breathe through the Mouth 
only, and not through the Noſe. _ 

Now thoſe who would take the farther Trouble 
of confidering the Bones of the Head in the mi. 
nuteſt Circumſtances thereof, and learn from Ana- 
tomy the Uſes which the Diligence of Enquirery 
has hitherto diſcovered, might ſee, that among 


all the Number of them, that there is no Part, ng 


Cavity, no Orifice, though never ſo ſmall, but 


what has its neceſſary Uſe ; and that not only for 


the Eaſe and Well-being, but even many times 
for the Support of our precious Lives. 


SEC r. III. The Back- Bone. 

Bur now as the Brain is encompaſſed with a 
Bony Caſe, that it may not eaſily be affected by 
any external Inconvenience, the like Defence 
ſeemed to be not leſs neceſſary to the Medulla 
Spinalis againſt all outward Harms; for that con- 
fiſting of the ſoft Matter of the Brain, muſt be car- 
ried downwards in order to communicate the ſpiti- 


tous Juice thereof, by the Nerves, to many Parts. 
To this Purpoſe a hollow Tube of Bone, like 
that of the Leg, ſeems to have been ſufficient, be- 


cauſe it might have contained and ſecured the ſame 
againſt external Violence; but on the other Hand, 
there occured an Inconvenience which muſt be pre- 


vented; namely, that the Body would remain as 


immovable as if a Stake were run through it, and be 
entirely diſabled from bending itſelf in any Manner. 
And again, if Joints had been made in this Tube 


that includes the ſpinal Marrow, ſuch as are in the 


Elbow, Fingers, &c. the following Inconveniencies 
would have happened. 

Firſt, That the Parts of this Tube making ſmall 
Angles with each other, or being entirely bent down 
towards one another, the Medulla Spinalis mult 
have followed ſuch an Inflection, and the Courſe 


of 
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of the nervous Juice would have been obſtructed 
by theſe acute Angles; which of how great Conſe- 
uence it is, is well known to thoſe, who by the 
like Obſtructions have not only fallen into Lame- 
neſs, but even Agues, Putrefaction and Rotreneſs 
of the Bones, and have loſt their Lives too thereby. 
Secondly, Though none of theſe Inconveniencies 
hould happen, yet the Body might by ſuch Sort 
of Joints be bended forwards, and in ſome manner 
backwards too, but by no Means Side-ways, as is 
plain in the Elbow and Fingers. 
Indeed, if Articulations were to be made like 
thoſe of the Shoulder or Hip; and that the Os Ro- 
undum, or Knob of one Tube, ſhould turn or be 
moved in the Cavity of the other, it is eaſy to ſee 
that the Inflection would happen on all Sides: 
gut it is likewiſe true, that the ſpinal Marrow 
could not ſuffer more in any Diſpoſition ; foraſ- 
much as being obliged to run through the Thick- 
nels of ſuch a Bone, it could not avoid being ſtrait- 
ened, and preſſed by the Motion thereof, and ſoon 
rendered unfit for its Uſes. 3 

To prevent all theſe Inconveniencies, and to 
tender the Body flexible on all Sides, and yet to 
avoid ſuch Conſtriction of the Medulla Spinalis, by 
making ſome little Angles; and chiefly to ſecure 
the ſame quite round, againſt all Occurrences, let 
the moſt skilful Engineer, or the greateſt Ma- 
thematician, conſider with himſelf, whether he 
could better ſolve this important Problem in Me- 
chanicks, and attain all theſe Ends by a more per- 
fect Structure than that which the adorable Wiſ- 
dom of the great Creator does here ſet before us. 
Thoſe who deſire a ſhort Conception thereof, let 
them view, Tab. IX. Fig. I. where the Back- bone 
is repreſented, conſiſting of a Number of little 
Vertebre placed upon one another; each of which 
has a great Hole in the Middle, in order to * 
the 
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the ſpinal Marrow paſs through it;by which Meang 
all of them together compoſe a hollow 'Tube from 
Top to Bottom; which being infected, either 
right forwards, or on either Side, do, by reaſon 
of the Smallneſs of the ſaid Vertebræ, ſcarce make 
any Angles, or very little ones: In the fame 
Manner it were, as in the multangular Figure 
AEB, F, C, G, D (Tab. V. Fig. 2.) in which 
we ſee little and inſenſible Flections, where if the 
Sides were made a little ſmaller ; or, if inſtead of 
AE, two or more other Sides were taken, the Fi. | 
gure would be very near circular; that is to ſay, 
without any Angles at all, at leaſt, any that are 
perceptible to u. 5 
Now, ſince it appears from hence, that if we 
inſcribe a Polygon in a Circle of fewer and greater 
sides, as AB, BC, CD, the Angles ABC, | 
BCD, Oc. are much leſs and more acute than | 
the Angles AEB, EBF, Sc. which are made | 
when the Circumference of the Polygon Figures | 
conſiſts of more and ſmaller Parts: We ſee like- | 
wiſe, that to prevent ſuch acute Angles, it was 
here neceſſary that the Vertebræ ſhould be very | 
{mall, and therefore very numerous. 


Srer. IV. The Uſes of this Structure of the 
Back-Bone. 


N ow can any one imagine that the Diviſion ot 
this Tube into ſuch ſmall Parts as thoſe of each 

Vertebræ (which was juſt neceſſary in this Place, Y 
and no where elſe) could have been made only here, 
and in no other Parts of the Body, without the wile | 
and premeditated Purpoſes of a great Creator? 
Moreover, becauſe this Back-bone was not to 
be moved by Joints, but inflected without Angles, | 
we ſee in the Figure above-mentioned, how this is 
moſt regularly brought about, by faſtening each 
- Vertevrs | 
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ſertebræ to the next above and beneath it, by an in- 
ervening Cartilage; from whence the three fol- 
lowing and ſo neceſſary Uſes do reſult: x - 

1. That by the Intervention of fucha Cartilage, 
the Verte bræ are hindered from rubbing and wear- 
ng out each other. 4 

2, Foraſmuch as in the Bending the Back- bone 
(on the right Side for Inſtance) the Vertebræ on the 
ame Side muſt be brought nearer to each other, 
ind upon the left and oppoſite Side at the ſame 
time muſt recede farther from each other : That 
this Cartilage has ſuch a Faculty as to be able to 
ſerve for both Purpoſes, and to permit that the 
Back-bone, by the mutual Approach of the Ver- 
tire at the Times of bowing or bending on the 
ight Side, are preſſed ſomething cloſer together, 
ind ſo rendered as it were thinner ; and at the ſame 
time on the left Side proportionably extended, and 
ſo became as it were thicker. 

3. And that which is particularly required here, 

s, that this Cartilage ſhould likewiſe have an Ela- 
ur or expanſive Faculty, which, upon its being 
compreſſed on the right Side, ſhould cauſe it to riſe 
up again; and when extended on the left Side, 
hould likewiſe contract, or draw it in again. 

Thus this Cartilage isnot only proper to render 
the Inflection of the Back-bone eaſy and conveni- 
ent; but likewiſe to exert itſelf with a ſenſible 
Force for the Rediict ion of the ſame into its natu- 
al State after Inflection: The greateſt Mathemati- 
cans having enquired into this with the utmoſt Di- 
ligence, have been obliged to acknowledge it for 
a wonderful Piece of Work. Borelli, Par. 58. De 
notu Animaliumcalls it, Artificium StrutFure Spina 
Dorſi, or the Artificial Structure of the Back- bone, 
and begins his Enquiry by aſcribing theſe and ſuch 
4 Matters, to the Viſdom of the divine Archi- 
oor, | 


I know 
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I know very well, that in the Diſpute with pa 
theiſts, Authorities are of little Force towards there 
Conviction: Yet when we hear great Men, wg 
have not this View directly in writing their Bock 
| ſpeaking after the ſame Manner, it is very prob 
ble that this can be aſcribed to nothing elſe þ 
the irreſiſtible Convictions of their Conſcience 
 wherefore it ſhould ſeem that an unhappy Athej 
if Reaſon or Juſtice may have any Aſcendency oy, 
him, might be ſo far influenced thereby, as toe 
quire diligently and ſeriouſly into that which h; 
made ſuch an Impreſſion upon great Minds; an 
then conſider with himſelf whether it be not rathe 
the want of Examination and of Judgment thi 
ſtrong Arguments, that has given him Occaſiont 
differ ſo much from the Sentiments of the mo 
learned Mathematicians. 
And this is the End we propoſe to ourſelvesit 
| writing theſe Contemplations, in Hopes that it ma 
pleaſe the great and wiſe Architect of all Thing 
to have Compaſſion on them, and not to leave then 
under this terrible Curſe of obſtinately rejecting 
the Examination of what the Confeſſion of a dif; 
vine Being will demonſtrate to them, and of remain 
ing under a judicial Blindneſs, when nothing ii 
wanting on their own Part but to open their Eyes. Wh 


© Sect. V. The Ibirl-bones. 


Wr ſhall paſs by the Wonders that might be 
_ obſerved in the Eminences or Heads of the Verte 
 bre, into which the Muſcles are inſerted for Mo 
tion, and in the Holes that are therein for a Palh 
ſage for the Blood-veſſels; as likewiſe the Gavi 
ties that are between every two Pertebre, ane 
through which the Nerves that are derived from the 
Medulla Spinalis, paſs to their reſpective Parts; 
the leaſt of all which may furniſh us with ſuffici- 
ent Matter of Aſtoniſhment at the wiſe Deſigns 0 
the Creator. Par 
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particularly the Structure of the two higheſt 
eSrtebre of the Neck is very wonderful, which, 
zuſe the Caſe does here require it, and to the 
d that the Motion of the Head may not be ob- 
cted, are each of them of a different Figure; 
a the Second of them has an Eminence which 
ves for a Pin, upon which the Head may turn 
che Means of the firſt Vertebræ. He that de- 
Mes to be farther inſtructed herein, may conſult 
e Books of Anatomy, which are in every one's 
and ; and, if he be in Earneſt in his Enquiry 
o the Glory and Greatneſs of his Creator, make 
e right Uſe thereof. | SLUR 


k 
d 


MM  Ster. VI. The Ribs. 


Nor to dwell too long upon the Uſe of the 
bs, which form the Space and Cavity of the 
aſt, in order to leave Room enough for the 
art and Lungs to move in, and at the fame 
me to defend the latter from all external Vio- 
re, let any one ask himſelf, whether it be 
ring to meer Chance, that theſe Ribs, in the 
art where they are faſtened to the Cartilaginous 
reaſt-Bone, are likewiſe compoſed of a Cartila- 
nous Subſtance, to the End, that when they 
ove at Reſpiration, or drawing-in of the Breath, 
bey may be more eaſily inflected by the Muſcles ; 
Wd, after that the Operation of the Muſcle ceaſes, 
bey may, by their own Elaſtick Force, return to 
eir former State, and thereby contribute very 
ch towards Brea thing 
Concerning their Power and Action, you may 
te what the Learned Borelli has ſaid in his Se- 
end Part. 99 31 0 13 fi 3 12 
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Ser. VII. We Hip- Bones. Ye: 


To mention curſorily the reſt of the Bones, an 
particularly the Hip- Bones, with hoſe moſt nf; 
ceſſary Service we ſhould be ſufficiently paid, Ji 
they were of no other Uſe only, than to ſecure au ue 
ſtrengthen the Wombs of Women, from whendMir: 
all Mankind receive their Birth; beſides; that the un 
afford both to Men and Women an immovab ge 
Fulcrum, or Support, to the Thighs, Legs and Fee ne 
in bearing the whole Body : It ſhould ſeem thetq ge 
fore that nothing remains, but to give ſome Ae 
count of the Structure of the Arms and Legs, M7; 
which, as alſo of their Articulations and Joint b 
ſomething has been already ſaid in our ContenplaMh 
tion of the: Muſcles, ſince it was impoſſible to tte n 
of theſe laſt with any manner of. Clearneſs, vii 
dodut ſome Knowledge of the former; to which ther d 
fore, if any one thinks it neceſſary, he may hy 


il n th 
1 <9 21 20206397 onion 6 3109. 1 1 
| Scr. VIII. De Fhigh-Boue. Wit 
| bann: als 0 bent!) ia; 37, xt 
EF Lr then a Philoſopher that is enquiring afiꝗ 
| Truth, take into his Hands ſuch a Thigh-Bone i 
| we haye deſeribed (744, IX Fig: 3.) AE, and ful 
1 as he may have met with. many times in Churcal þ 
| Yards and Charnel-Houſes, without taking ang! 
Notice thereof, and he may ſee in this alone, tht 
| great Creator s wonderful Directiunæo ſo many ne 
ceſſary Uſes. For he will find, fir, that the fam 

| is very hard and ſtiff to enable it to bear the BodyFt 
but at the ſame Time hollow, that it may not in 
cumber the Motion thereof by its Weight; and a 
the ſame Time to be provided with a Marrow tha: 

| is ſo neceſſary, and to keep it ready for the Ser 
vice which it is to perform; of which hereafter. }ſ 


Secondly 
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Secondly,” That (in Tab. IX. Fig. 4.) the Knob or 
Head of the Bone A is round, and is fo accurately 
dapted to the Os Iſchii, or Hip- Bone B, that it 
an turn round therein, and be moved on all Sides. 

Thirdly, To give ſome ſlight Deſcription of this 
ſointy, ſince the * will help us therein, can 
xe difcover no Wiſdem in the following Particu- 
lirs??- vis. Firſt; this Knob A is ſurrounded with a 
und of a ſmooth poliſhed Cartilage, to the End 
that it may perform its Motion without Reſiſtance, 
nd without Pain Second, that to give the greater 
teadineſs to the Joint, this round Bone A, is fa- 
ſened in the Cavity as it were with a Rope or 
Tendon, by a ſtrong Band b, which however does 
ot obſtruct its Motion. And Laſtiy, that a broad 
Band, a, ſurrounding the hole Joint (but which 
n'this Figure is repreſented as cut thorough) ties 
the whole together, {till preſerving the Freedom 
Motion } ties dds irie 7 

Forrthly, 'To proceed in the Contemplation of 
the aforeſaid'Thigh-Bone (Tab. IX. Fig. 3) it has 
wo Eminences or Heads, DDD, at the Place where 
makes a Joint with the Leg or Shin-Bone below 
it the Knee ; which are both likewiſe encompaſſed 
vith Cartilages, that they may ſlip the more con- 
nently and ſmoothly. Theſe two Heads DD, 
U (in Tab IX. Fig. 5.) have between them a 
Hetty deep Hollow, or Groove e, and are both 
idapted to two Cavities oc, which are above in 
the Shin-Bone K; and that again has an Eminence 
lying between the two Holes cc, which is likewiſe 
adapted, and enters into the internal Angle e, be- 
tween the Heads of the Thigh-Bone YH. Now, 
need we ſay any more to prove very evidently the 
Deſigns of the Divine Architect ? And he who in 
any wiſe comprehends it, muſt he not be convinced 
"Ty that this Joint is of a different Structure than that 
„f the 'Thigh-Bone ; and that it ought to be ſo, 

| e as for- 


j 


— TER 


Form without Deſign ; in which not one Emi 


very analogous to what we have now deſcribed, 
And let him who reflects upon all theſe Things 
with Care and Attention, judge whether it be not 


though it would not be near ſo ſerviceable to 


leſs Artful Machine, and yet deny it in a better. . 
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foraſmuch as the Knee is only to be bent forward. 
and backwards, but by no Means fide-wiſe, as the 
Thigh-Bone, and that otherwiſe it would produce 


azvery irregular. Gate? o · ß] 1 
 'Fiftbly, To ſay nothing of the Ligaments oi nie 
Bands, which (as in the Joint of the Thigh with, 
the Hip-Bone) preſerve all this from disjointing Wig 
nor likewiſe of the Knee-pan, the Uſe of uh ge 
is beſt known to them who, having broken tha 
ſame by any Miſchance, are thereby deprived offi, 


the chiefeſt Strength of this Joint. | 

Could any one fee that the little round Bodies] 
and C(Tab:IX; Fig. 3.) are of ſo great Uſe for the 
Inſertion of the Tendons of the principal Muſcles 
and: ſtill ſuppoſe that this Bone had acquired it 


nence, not one internal Angle is to be found 
which; if it had been of a different Structure 
might have occaſioned remarkable Inconvenien 
eee noo ta gf on 
If any body would ſee the Manner of ſuch : 
Structure at his Eaſe, he need only conſider the 
Claw. and Leg of a Pullet, and that to which it is 
faſtened at both Ends, where he will find ſomething 


as reaſonable to acknowledge the Wiſdom of the, 
Artificer in this Caſe, as he would do in any other 
Machine made of Braſs or other Metals? Which 


living Creatures, yet would meet with leſs Con-W 
tradiction from this Sort of Philoſophers. 
hat the latter is true, is well known to ſuch as 
converſe with them; but however, it can't be de · 
nied that it is very ſtrange and unaccountable, that 
they ſhould own a greater Wiſdom in a meaner, and 


2 SECT 
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Seer. IX. The Teeth, 


Io the above-mentioned Account of Bones, we 
night have added the particular Properties of thoſe 
thereof the Teeth are compounded, and how they 
Wiſer from other Bones, to the End they may be 
he better adapted to their own Uſes. Now in 
aſe they had been produced by Chance, or by 
(wſes operating without Underſtanding, why are 
theſe Bones exactly endowed with the different 
_ which they themſelves required ? And 
y do they ſo ſeldom appear in the Mouths of 
young Children in the firſt Months, when they 
yould be both inconvenient to the Sucking Child 
nd painful to the Mother? And why are they 
rod uced at the Time when the Stomachs of thoſe 
young Creatures are capable of digeſting more 
lid Food ? ET. 7 5 
Thoſe who deſire to be informed of other Cir- 
unſtances about the Teeth, may conſult what 
us been ſaid above, touching the Month, Chew- 
Sc. | ICT BEES, 


S ECT. X. The Bones in unborn Children. 


Tax Diligence of Anatomiſts has diſcovered 
many 'Things in the Bones of Children before 
heir Birth; and plainly ſhewn in ſeveral Caſes 
the Difference there is between thoſe of one new- 
born, and of a Perſon in Years ; yet it is ſtill un- 
own of what Matter they are compoſed at the 
beginning, and afterwards in their Changes, till 
hey have acquired their Solidity and true Nature; 
1 1 3 what were the real Cauſes of the 
ole. 

0 So that no body, who believes the Divine Ori- 
En of the Holy Scriptures, will be ſurpriſed, that 
1 EE P 3 | the 
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the adorable Spirit of Gop, with which the Wi 
ters thereof were endowed, has been pleaſed g 
make Uſe of this Inſtance, to prove the Smallnef 
and Narrowneſs of our Knowledge in theſe M, 


Ne 


ters, by the following Expreſſions, Eecleſ. xi. 5. 4 bat 


thou knoweſt not what is the way of the Spirit, yg 
how the Bones do grow in the Momb of her that 


with Child ; even ſo thou knoweft not the nl 


of COD, who maketh all. | 
The Enquiries of the acurate Malphigi, whe 
he treats of the wonderful Formation of the Bone 
of a Chicken in the Egg, are worthy to be con 
ſulted upon this Occaſion ; but without gding{ 
far, the few Obſervations that we have yet bee 
able to make in the Bodies of Men, do confirm ex 
perimentally, and plainly enough, theſe Words 
Solomon; when we ſee the great Harvey, whois 
juftly eſteemed throughout the World, on accouny 
of his famous Diſcoveries, thus ſpeaking in hi 
Treatiſe de Ord. Part. in Generat, In the fi 
Months ſome of the Bones are ſoft, otbers cartilagi 
mus; the Aris ſo ſhort, that when laid upon th 
Breaſt the Fingers cannot touch each other; nor ca 
tbe Legs, though folded upon the Belly, ſcarce reac, 
to the Navel : And this comes from hence, that thi 
whole Fruit has hardly the Length of the Nail ofou 
Finger, till it comes to be as big asa Frog or a Moiſe. 
At firſt, here are formed little Fibres, or Threads 
of the Confiſtency of Slime, which are afterward 
uervous, then cartilaginous, and finally of the Hari 
ue ſs of a Bone, In the ſecond Month (according te 
the ſeveral Experiments of the above-mentioned 
Author) the Embrioisverybiginits Head, and vii 
ghort in its Legs; and the whole Matter ſo ſoft al 
uc onſiſtent, that it can hardly bear touching Will 


the Hands ; and in order to be examined, muſt be lait 


iu later; nor is there any Solidity in the Bones. 


5 
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i Now will the moſt Self-conceited Philoſopher 
ee to maintain, that he ever rightly knew how 
ee Bones of an Embryo are framed in the Womb? 
ad if he is reafonable, muſt he not be convinced 
kat this Hy potheſis is wifely choſen to ſhew the 
nallneſs of humane Underſtanding? And to the 
Ind that it "Age conyirice not _ Philoſo- 


* 
* 


ers of that Age, but likewiſe all tfiat came after 
hem, where their Knowledge is bounded and de- 
kttive, and thät it ſhould continue ſo in ſpite of 
[their greedy and reſtleſs Scrutinies y muſt h e not | 
on that the State of Things, and the Limits of 
mane Sciences, even to the lateft Generations, 
ere not leſs known to the great Inſpirer of this 
Holy Word; and, conſequently, that he who ſpake 
tj muſt be more than a Man; yea, that he could be 
Wo other but Go b, to whom only all future Events 
Wire clear and manifeſt?̃ CES ES 


[ 
e 
l 


* 
U 


beer. XI. The Bones are produced from a fluid 
ee 8 


BETORH we proceed farther, let the Reader 
conſider with himſelf, whether it can be thought, 
W that an Over-ruling Power and Providence had no 
Share in this Matter, when he ſees hard Bones ſo 
ronderfully''adapted to many Uſes, ariſing only 
from a ſlimy Matter, which owed its Beginning to 
oching but Bread and Water? © | 
For that the Bones, be they never ſo hard, doin 
great Manner ariſe out of a Fluid, is abundantly 
proved by the Chymiſts, who, having diſtilled the 
ſame quite dry, and without the Addition of any 
Liquid Matter, do produce from thence a great 
© Quantity of Oil, and yet more of watry Parts in 
which their Volatile Salt is melted, and which 
therefore is called their Spit) as is Well known to 
ſuch as have made the Experiment. 
+ P 4 SECT. 


ris parte, plane ut abſtineat Chirurgus neceſſe |. 


the managing of naked Bones, in whatever Part 


among the moſt famous and skilful Men inthis Art. 
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Now with how preciſe a Knowledge the Hol I 
Ghoſt has ſpoken in other Places of Scripture, eve 
of this internal Structure of the Bones, will appey 
as plain as the Sun at Noon, to ſuch as from (hi 
rurgical Experiments have learnt, that there is nc 
thing more pernicious to a naked Bone, than tdi 1 
put Oil, or any other Moiſture upon it, which viii { 


cauſe a miſerable Corruption therein: On which 
Account it is, that the moſt skilful Surgeons, in 
treating about the Diſeaſes of the Bones, do moſt 
carefully warn their Readers againſt the ſame, 
For an Inſtance hereof, one need only readthe 
Words of Hildanus ; Ab omnibus aufem humilis & 
oleaginofis in denudatis aſſibus in quacungque corpo- 


p. 816. That is to ſay, a Furgeon muſt carefully 
abſtain from the Uſe of all moiſt aud oily Matters in 


the Body they lie. As alſo Mr. Pare ſays, upon the 
ſame Occaſion, p. 560. Moreover, the Bones maybe 
likewiſe corrupted by the improper Application © 
any Oils, or other liquid Medicines. 

I have only produced the Evidence of theſe tuo 
Gentlemen here, becauſe they may be juſtly ranked 


IE oo . A iu wh Bend fans Bu OO Wn £* OD 


For to return to the Matter again; Can any one 
that reads that Text in P/.cix. ver.18. As he cloathed 
himſelf with Curſing,like as with bis Garment, ſo let 
it come into bis Bowels as Water, and like Oil into 
Bis Bones; and who has ever ſeen this CariesOfſiun, 
or Corruption of the Bones, in any other conſidera- 
ble Degree in a living Perſon, and has been inform- 
ed that the ſame may be produced, or at leaſt aug- 
mented, by any Liquid or Oleaginous Matter, but 
muſt needs confeſs, that the Wrath and Cort of 

+9 :5 3 40D 
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Go cannot be deſcribed by more lively Compa- 
riſons, ſince Water and Oil, that are mentioned in 
this Text, ;are both of them the moſt pernicious 
Things imaginable to the Bones. 


SECT. XIII. Bones wi:hout Nerves. 


| AccorDING to the very learned Anatomift, 
Mr. Verbeyen, the Bones having no Feeling, are con- 
ſequently without Nerves, which are accountedby 
all as the Inſtruments of Senſation ; but whether 
that be produced by their Marrow, Juice, or Mem- 
branes, we ſhall not here contend : 'The ſame is not 
obſcurely maintained by a famous Exgliſp Anato- 
miſt, Dr. Clopton Havers, who, though he differs a 
little from the former, touching the feeling of the 
Bones, yet, in his Oſteologia Nova, or New Deſcrip- 
tion of Bones, p. 29. he affirms, that having en- 
quired as nicely as poſſible into this Matter, he 
could diſcover no Nerves in the Bones, but endea- 
vours to ſhew how this Want of the Nerves may be 
ſupplied ; ſo again, ſpeaking of the Nerves of the 
Teeth, p. 102. he ſays, that here be other Bones to 
vbich it ſhould ſeem that no Nerves do belong. 


8E 1. XIV. Marrow. 


BEFORE we conclude theſe Remarks concern- 
ing the Bones, we muſt ſay a Word or two about 
the Marrow: Now can any one ſuppoſe that the 
Bones were made hollow without Deſign, ſince 
they ſerve for the Receptacles of a fat, or oleagi- 
nous Matter, which renders the Limbs ſmooth, and 
„ ſupple in their Motions, and prevents the Carti- 
lages in the Joints, when ſliding upon each other, 

from being worn out or burnt by a continual 
Attrition, which would happen if they ſhould re- 
main dry, as appears by the Axel-trees of Wag- 
gons 
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gons and Mills, "which. are greaſed for that very 
Pafpose 4 
Not to il hes, that by the ſaid Marrow, 
the Bones themſelves (which being otherwiſe too 
dry, would become brittle) and the Ligaments or 
little Bands thereof are kept in their proper Con- 
dition by ſucha Moiſture; as we ſee the Muſician, 
oil the Strings of their Inſtruments, to the End 
that they might not break by too much Drineſs, 
How plainly then does the Wiſdom of the Great 
Creator ſhine forth in this very Matter, by contri- 
ving, in ſo hard a Subſtance as Bones are, Dus 
and Paſſages through which the Marrow may ooze 
out or filtrate from the little een the Bones 
into the Joie” N ns 13 
8 rer. XV. Water oh 2 obe ſerve: 70 rer 
Aer the Parts 7 Mooth, 


T HEY cher deal Vith Ar pumpe ban Conſtru 
ction of which, to render the Matter more intelli- 


gible to unexperienced Perſons, muſt be ſuppoſed. 


to be like a great Syringe) know, that the as 
thereof muſt be firſt ſteeped in Water, to male it 
{well out to the neceſſary Thickneſs and Softneſs; 
after which it is oled a little, that it may move 
backwards and forwards more ſmoothly and readi- 
ly: From hence it is plain, 'that when the Sucker, 
tumified with Water, is thruſt with ſome Force in- 
to the Tube of the Air-pump, which is narrower 
than the extended Sucker, the Water is preſſed 
out, and mingles itſelf with the Oil hat was fear: 


ed over the Sucker. 


Now could any body, who has never made a 
Trial thereof (to add ſomething here which is very 
remarkable) imagine,thatWater and Oil thus mix- 
ed together, are much more proper than Oil alone, 


to cauſe two Bodies, rubbing againſt each other, 
o 
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to move more ſmoothly and nimbly upon one ano- 
ther? And yet, that this is true, the aforeſaid Expg- 
riment has taught us; wherefore it is likewiſe very 
uſcful, that the Sucker, already ſineared with Oil, 
ſhould be even once again dipped in Water, before 
it be thruſt into the Tube of the Air: pump. 

The firſt Obſerver hereof was the great Mr Ro: 
hort Boyle, who, upon the Account of his Enqui- 
ries into the Creatures, can never be ſufficiently: 
praiſed. That Gentleman, in the Introduction to 
his Phyſico-Mechanical Experiments, ſpeaks thus 
of this Mixture of Water and Oil, to render the 
Motion of his Air-pump more eaſy: Upon which 
Occaſion we muſt not here mit: (hecauſe it appears 
ſo wonderful) that neither Oil nor Water uſed fing- 
ly, could bring to paſs that the Sucker ſhould be moved 
eaſily and readily; but that a Mixture of them both 
(ſeveral times repeated, to our great e apes did 
produce the deſired Reit. 

Thus we ſee that a Gentleman⸗ who, if he can't 
be called thegreateſt Philoſopher in the World, yet 
may juſtly: be placed in the firſt Claſs of Great Men, 
acknowledges ' himſelf, that he could never have 
diſcovered this by Argumentation, but learnt it (to 


bis great Surprize, which ought to be well 11 
here) by Experience only. 


SEG 7. XVI. Oil and Water vhos mingled, nf nu- 
ate themſelves into the Joints. 


N ow let the Atheiſt, chat has never fo high an 
Opinion of his own Underſtanding, or the ftrong- 
eſt Mind (as they love to call themſelves) ſeriouſſy 
conſider by himſelf, laying aſide all Obſtinacy and 
Paſſion, whether he can aſcribe all this, with the 
leaſt Appearance of Reaſon, to meer Chance, or igno- 
rant Cauſes, when he fees with his own Eyes, that, 
in order to render the Joints more ſupple and wle 

able, 


ration of the Water, there does hardly remain the | 


not be affected with the Shame of recanting thoſe 
Erroneous Opinions, which he has ſo long and ſo 


like ſqueezed Spunges, yield this Moiſture : 1 ſay, 


lying by the Knee-pan C, taken out of the Knee 
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able, and to produce ſuch a Mixture of Oil ang 1 C. 
Water as would be fit for that Purpoſe, there are N . 
found, in and near the ſaid Joints, perpetual Spring, to 
and Fountains ; out of ſome of which there flows pr 
a kind of Oil of the Marrow (of which Mention fre 
has been made above) and from others a tough ed 
flimy Humour (which Dr. Havers, the Diſcoverer m 
thereof,calls the MxciJago) into the Joints, between in 
the two Cartilages that rub upon each other. And ": 
the ſaid Author ſhews by Experience, that it is not Ml "' 
without juſt Cauſe that he names them watry Hu- I 
mours, - becauſe he proves, that after the Evapo- 


thirtieth Part of that Matter. 
Once again, I ſay, let ſuch an unhappy Infidel 
betake himſelf to ſome Retirement, where he need 


boldly maintained, and conſider, whether he can be- 
lieve, ſince this Mucilaginous and Watry Humour 
is of ſo great Service, that all this Apparatus of ſo 
many Glands as are found in the Joints, and which, 
being compreſſed by the Motion of the Bones, do, 


= Q =» — — 2 


whether ſuch a Diſpoſition can be made without 
any determinate End. And, on the contrary, whe- 
ther he does not plainly diſcover therein the Wiſ⸗ 
dom and Deſigns of the Creator. 

As firſt, that theſe Glands (ſome of which be- 
ing taken out of the Joint of the Elbow, are of 
the Form repreſented in Tab. IX. Fig. 6. and others 


boa. ww a>. bd e 
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ata aa, Fig. j. with the Membrane Y) placed 
in ſuch a Manner, as not to receive any Prejudice 
by the preſſing of the Bones; for which Purpoſe, 
the Great Creator has prepared for them a Cavity, 
which encompaſſes and ſecures them againſt any 
Rubbing or Breaking in great Motions, and om | 

55 Cales. 
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Caſes. Secondly, However, in ſuch Manner, that 
when there are great Inflections and much Work 
to be done by the Joints, they may be ſoftly com- 
preſſed to make them render their Liquor more 
freely, of which a greater Quantity is then want- 
ed; and when the Joints are at Reſt, theſe Glands 
may preſerve more of it in them, and not ſhed it 
in vain. Thoſe who deſire a more exact Account 
hereof, founded upon ſeveral Experimental Diſco- 
veries, may have Recourſe tothe above-mentioned 
Treatiſe, from pag. 227. to pag. 232. 


SEC T. X VII. convictions from the foregoing 
Obſervations. 8 


Now how many Convictions of the Wiſdom 
and Goodneſs of Go p, may be deduced from this 
Deſcription of the Marrow and Structure of the 
Glands, may be learned from the aforeſaid Author, 
bag. 238, whoſe Words are as follows; And here 
we cannot forbear to obſerve the viſible and palpa- 
ble Tokens and Footſteps of an InfiniteReaſon,wbich, 
as they are deeply engraven upon the Univerſe. in 
gene ral, are yet ſo in a much more particular Man- 
ner, in this wiſe Diſpoſition of Motion in Animals. 
Nor can we ever ſufficiently admire the Wiſdom and 
Providence of our Great Creator, who has commu- 
nicated to all the Parts of theſe Beings, not only ſuch 
a Compoſition, by which all the neceſſary Motions 
and Operations, requiſite in them, are conveniently 
produced; but bas moreover endowed them with ſuch 
Advantages and Privileges, whereby they can both 
maintain themſelves, and diſcharge their proper 
Functions in the moſt eaſy Manner. 


cox 
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15 -Of 4 the Sight. 
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8 ECT. 1. E 1 1510 to 0 1b Cigbt. 
E proceed now to the External Senſes, and 
among them, to obſerve in the firſt Place 
the Inſtruments of Sight ; where it muſt needs ap- 
pear incredible to every one, that ſuch a Number 
of Particulars and Circumſtances, as are 8 in 
ſo great a Matter as that of the Sight, ſhould hae 
concurred and met each other in ſo ſmall a Com- 
paſs as the Space that contains the Eye, by meer 

Chance, or neceſſary Cauſes, without the leaf 
| View or Intention of the Creator. 
"TS 5 therefore a brief Account of the Fxter- 


nal Diſpoſition of the oye Can it be vant: to 
Ware without Defi gn? NT 


8 EC r. mn 7 he Bxternal 0 Srrabire if! the He. 


1. THAT bebrüſe the Eye is ſo tender as to be 

hurt by the leaſt Accident whatever, the Eye. lid 
may, like a Curtain, be drawn over it with uncon- 
ceivable Swiftneſs upon the Approach of any Dan, 
ger, for the Security thereof; and at the Time of 
Sleep, to hinder the Action of Light upon it to 
the breaking of that Reſt which is ſo neceſſary to 
it. And again, that with the ſame Swiftneſs for the 
Admiſſion of Light, the Eye. lid can be lifted up and 


folded together, for which End it is 5 provided with 


articular Muſcles. 
: 2. 10 


1 
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2. To the End that the Eye-lids may not hang 
poſe and flabby upon the Eyes, and that their Mo- 
tion may be the ſwifter, they are provided with a 
Cartilaginous Bow, which is accurately and nice- 
wanne to the Convexity of the Eye. 

3. That the Eye is encompaſſed on all Sides by 
Bones, to defend it from all outward' Harms; for- 
aſmuch as by the leaſt Preſſure the Figure of it 
would be changed, and (not to mentioſ the Pain 

or Smart) the Sight would be greatly diſordered. 
If any body doubts of this; ler a Man ſhut one 
of his Eyes, and preſs the dther gently with his 
Finger; and he will preſently he convinced of this 
Frath by. the. different arten viſible” _ 
8. 8% 0080 n= 
1 The Structure of the Bybbrews; which are 5 
provided with Hair, to prevent the defeefiding Sweat 
of the Forehead from running into eie Eyes. 
F. To theiEndithat the external Membrane of 
the Eyes may not be dried up, and wrinkled by 
the Air, and ſo not only the Motions of "the 
Eye-lids, but likewiſe the ihr itſelf obſtructed, 
there are Glands! placed in one Corner of the 
Eye, and over it, which by ſeveral little Tubes, 
hed a conrinual Moiſture upon the Eye, to make 
it ſmooth, and to apy ſieves ane oy from too 
great a Drinel EE e BST O03 ©: 

6. And to che Ehdthae che Cdubdeviatice ſhould 
not always appear 3 and covered with 
Tears, that there are Paſſages contrived, by which 
this Humour at the uſual Times eam be diſcharged 
into theNoſtrils. And the ſame Humour, i in extra- 
ordinary Occaſions, being changed into a Flood 
of 'Tears, we are then much more ſenfible of the 
Courſe of them into the Noſtrils. 

. Tothe End that we may not be obliged con- 
uml to turn the Head to different Objects, there 
are different Muſcles faſtened to the Eye, that in 
an 


| ſoon be ſenſible of the Inconveniencies thereof: 
And though perhaps he might till continue ſo ob- 


Reaſon, he would-be convinced, that he ſhould 


at the Goodneſs of our Loving Creator, have! 
who, as to the reſt, was in pretty good Health, 


that ſerve to lift up the Eye- lid, and ſo had almoſt 
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an Inſtant of Time do ſuffice to turn it on all Ye 
Sides, 13802 con 


. That rde this Muſeulerstructure ſhould cur 


be in vain, the Eye is made in a Manner Globu. None 
lar, to turn indifferently in a Cavity adapted to Noc 
it; the back Part of which is lined with * to 5 
ene the Motion {moother and quickers? en 


8 ECT. II Comvidtions from what has been ſaid me 


. How ſmall ſooner: theſe little: Clecuntfianci; 


may appear to ſome People, and as little beholden 


as an unhappy Philoſopher may think himſelf to | 
his Maſter, while he afcribes all to meer Chance, Wd: 
or ignorant Cauſes; yet if he ſhould happen tobe {Whit 
deprived of the Uſe of any one of them, he would 


durate, as not to own the Goodneſs of Gop in be- 
ſtowing them, yet if he were not quite diveſted of 


owe a great many Thanks to any body that reſto- 
red it to him, as ſoon as he felt the Want thereof. 
With much Compaſſion, as well as Aſtoniſhment 


conſidered the ſad State of a certain Gentleman, 
but only wanted the Uſe of thoſe two little Muſcles 


loſt the Uſe of his Sight, being forced, as long as 
this Defect laſted, to ſhove up his Eye-lids every 
Moment with his own Hands. 

If it be owing to Chance that ſuch ſmall Muſ. 
cles as theſe are fixed in thoſe Parts, how comes 
it, ſince ſo many Things mutt concur to their Mo- 
tion, that we don't meet with ſuch Defects in Mil- 
lions of other Men? ſince Chance does as eaſily 


produce the one Effect as the other; and ſince mw 
e 
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te Millions of Ways in which the Particles that 
compoſe the Texture of ſuch Muſcles might con- 
cur ; among which, however, there would not be 
one that could diſpoſe and adapt them to ſuch 
Uſes. LEE} on 

Would an Atheiſt venture to affirm, that the 
imple Pullies made uſe of to raiſe Saſh-windowgy 
had acquired their Aptitude for that Purpoſe by 
meer Chance ? 0 


sFr. IV. The Properties of Light. 


x all this be not ſufficient to convince the moſt 
obdurate Atheiſt, let him go on to contemplate 
Wvith us that which follows, and we do not queſti- 
on, but he will be forced to own, that the moſt ſe- 
cet Laws of Opticks and Mathematicks muſt have 
ten known to him that formed the Eye, before He 
could have produced ſuch a wonderful Machine. 
Now it will be neceflary to ſhew ſome of the 
Wroperties of Light, to ſuch as are unexperienced 
in the aforeſaid Sciences, to the End that they 
my have a tolerable clear Conception thereof: It 
þ therefore well known. * 
1, That the Light, either of the Sun or of a Can- 
de K (Tab. X. Fig. 1, to give an Example there- 
af) falling upon the extream Part or Point of a 
Needle, renders the ſame viſible to an Eye at CC C, 
c. and R, wherever it be. So that it appears from 
thence, that the Light diffuſes its Beams, PC, PC, 
He. ſpherically, or like a round Ball towards all 
dides ; and therefore, that in the whole upper Su- 
perficies of the ſaid Ball, as C, C, C, R, Ec. no 
Foint can be taken, to which ſome Ray, as P C, is 
hot extended, ſuppoſing the Eye at any of the 
Points, C, C, C, Oc. or wherever elſe it is placed 
In that Sphere. Fa x 


YoL. 1; Q IE And 


from ſeeing the ſaid Point P. 


Fig 3.) that if from all the Points, as A, N, L, M, B, 
of the Line A B (or rather from ſo many x 
all the Points of A B, to each and ſingular Point of 
parently great Confuſion. _ 


this Manner, fhould fall directly upon that Part o 
the Eye where the Sight is to be formed, the Rays 


AB, would ſufficiently fill the whole Superficies o 


| Nance) muſt be collected at the Bottom of the Eye 
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And that this is each Time performed in a ſtrait 
Line, may be obſerved from hence, that a dark 
Body, S, placed between the Eye at R, and the 
Point P, in the right Line PR, hinders the Eye 


2. This continual Scattering or Separation of the 
Rays, PC, PC, Ec. from each other, is called Di. 
verging: And thus we ſee that all the Rays of Light, 
PC, PC, Ec. with reſpect to one another, when 
they proceed from the ſaid Point P, are what the 
Learned call Divergent; as on the contrary, thoſe 
Rays, for Inſtance, that flow from ſeveral Points 
CC, Oc. and by the Help of Burning-Glaſſes, or 
other Optical Methods, are compelled to run into 
a Point P, are called Convergent, _ 

3. It follows from this Divergency (Tab. X. 


there may be in the whole Line AB) the Rays fal 
upon another Line 8ST, the Rays flowing from 


the Line'S T, cannot be extended without an ap- 


4. Wherefore, in Caſe the Rays Divergingaftet 


proceeding from each Point of the viſtble Obſect 


the Place, and fall into great Confuſion among one 
another, as may be ſeen at 8, T, Oo). 

F. Now 'tis a known Law of Opticks, that in 
order to ſee an Object diſtinctly, all the Rays 
coming from a Point thereof (as from B for In- 


in a Point þ (and ſo ſuch as come from A, and 
other Points of the ſaid Object, in ſo many other 
Points again, as a, &c.) thus forming upon the 
Bottom of the Eye at a U, the Picture or Image 
. \ di - | 0 


* 
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che Object AB ; but inverted, or upſide down. 
6. Now fince this cannot happen unleſs the 
Rays, which, according to the Natural Courſe of 
icht, proceed from the Point B divergently, or 
wider from each other, are again made Convergent 
«the Point b, it has pleaſed the Great Creator to 
determine the Motion of Light, with reſpe& to 
he Medium, or Matter through which it paſſes, by 
ther Laws, by which He brings this great End to 
pals. FF | 


rer. V. Concerning Refraction or breaking of 
1 | "BY Rays. N f 


TRESE Laws are thoſe which in Opticks are 
known by the Name of Refraction(that is the Break- 
or rather the Bending of the Rays of Light) and 
he Appearances thereof are as follows; 
1. When Rays paſs from one Medium or tran- 
arent Matter, ſuch as the Air, for Inſtance, into 
wother, as Water, Glaſs, Chryſtal, and the like, 
ether it be denſer or rarer. 
2 When they fall upon the latter with any Ob- 
Wiquity ; for if they fall at Right Angles, or Per- 
endicularly, we find they paſs directly through, 
ad are not broken, or bent at all. „ 


bc r. VI. An Experiment of Rays paſſing from 
Air into Water, 


Ir you defire to ſee this experimentally, ſet a 
"*Wandle in a dark Room (Tab. X. Fig. 2.) upon a 
Lable, and an empty white Baſon, NK LM, at a 
tle Diſtance from it, in ſuch a Manner that the 
Mnadow of the Brim ML, of this Baſon, may 
Nend itſelf from M to D; when it will appear, 
hat the Ray AM D, which ſeparates the Sha. 
Jon at D from the Light, is the laſt Ray that 

N Q 2 falls 
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falls on the enlightened inward Part of the Baſon. 
place N B D. : 

Then lay a ſhining Piece of Money E (for In 
ſtance a Shilling) juſt within the Shade, fo that the 
Edge of it may approach very near to D; yo 
muſt take Care next to fix that Piece of Money 
ſuch a Manner, that it may not remove from it 
Place; and laſtly, fill the Baſon up to BC wit 
Water; then you will find that the Shadow wil 
not extend itſelf farther than to P, and the Shi] 
ling E will lie out of it in a perfect Light: So tha 
now H F is the laſt Ray that ſeparates the Ligh 
from the Shadow. | 

Now it is plain, that from A to F there ca 
come no direct Ray A E, becauſe it is ſtopped 
the Baſon at P. Fu 

And yet you fee the Light proceeding fron 
A to F. | 

From whence it follows, that as the Ray move 
directly in the Air from A to H, inſtead of pre 
ceeding ſtrait forwards to D, it is broken and bent 
and makes an Angle A H F, at the Superficies c 
the Water H, and ſo runs from H to F. 

And thus you have an Example, how a Ray, AH 
paſſing through athinner Medium, fuch as Air, int 
a thicker, as Water, is Refracted or Broken; and 
in ſuch a Manner as to bend towards the Perpenii, 
_ dicular Line & HQ, which makes a Right Angi 
upon the Superficies B C, where the differen 
Mediums of Air and Water are ſeparated fron 
each other. l 5 


Sr er. VII. Au Experiment of the Refraction 
Rays paſſing from Water into Air. 


| Now to ſhewthe Appearances of a Ray paſſin, 
from a denſer or thicker Medium, to a rare! r 
thinner, as from Water to Air, L 
1 
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Lay the ſaid Shilling E, in an empty Veſſel N K 
I (Zab. X. Fig. 4 ) ſo that one who ſtands at AS, 
my be juſt hindred by the Brim of the Veſſel 
TM, from ſeeing the Money at E: Foraſmuch as 
om E to the Eye, A, no direct Ray, A E, can pro- 
ed, by Reaſon of the Interpoſition of the ſaid 
Wim MI. | 
W Then fixing the Piece of Money E, to the Bot- 
om of the Veſſel in ſuch a Manner, that it may 
ot be removed by pouring in the Water, let there 
tt Water poured into the Veſſel as high as BC: 
Whereupon he that ſtood at A S, and could nor 
Wi the Shilling before, will perceive it very clear- 
Vas if it was at F. „„ 

Now it is plain from all this, that the Money 
ealy lay at E, and that it could not be ſeen by 
ay direct Ray, E A. 22 

And yet it was clearly ſeen at F. 

From whence it follows, that it muſt have been 
ken by the Refraction, or Bending of the Ray 
EH, which, inſtead of running directly to T, 
mkes the Angle EH A, and ſo reaches the Eye, A. 

Which (becauſe we are wont to imagine that we 
tenothing but what lies in a right Line, extended 
m our Eye to the Object) ſees this Piece of 
Money as if it lay at F. 

And to prove that it only happens thus by the 
lreſaid Refraction, let another Perſon be placed 
10, whoſe Eye, I, is not able to ſee the Money 
„while it lies in the empty Veſſel, the Rim of 
hich, N K, intercepts the direct Ray I E; and 
get when the Water is poured into it, he will ſee 
ie ſame lying at P, by the Help of the Ray E RI, 
tracted at R: So that the ſaid Money will appear 
the Eye, A, removed from E to E, but the Eye, 
b removed from E to P; and thus two Contradi- 
ory Motions will be produced: And in like man- 
r, if there were a whole Ring of Spectators 
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about the Veſſel, each one would ſee the Obje 3 
in a different Place. 7 


eme Place, and the Tube in the ſaid Poſtior 
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From hence it appears, that a Ray, E H, is 
fracted in paſſing from a denſer Body, as from W. 
ter, into a rarer, as Air; and that it does not x ſer, 
directly from H to T, but to A, and ſo is ſomeyh K. 
inflected from the Perpendicular Line & H. “ 


S ECT. VIII. 4n Experiment ſhewing that Ro 
falling at Right Angles are not Refratied, 


Ir is likewiſe plain, that a Ray falling Perpe 
dicularly from one tranſparent Medium to ang 
ther, ſuffers no Refraction (as the aforementione 
Ray did, which came upon it obliquely) if ye 
look upon the aforeſaid Piece of Money, E, Hin 
in an empty Veſſel, through a narrow and petpe 
dicular Tube D V, whilſt it lies directly underit 
after which, fill the ſaid Veſſel with Water upt 

BC, taking Care that the Money remain int 


*5-01gh which the Money will be ſeen juſt as it v 
before. Whereas, if you look at it throught 
Tube ly ing obliquely in the Poſition H T, the Mc 
ney will not be ſeen at E, as in the empty Veſſ 
foraſmuch as, in order to ſee it again after theW: 
ter is poured into the Veſſel, the Tube muſtt 
brought down from HT to H A, by Reaſon e 
the RefraCtion of the Rays: This is what eve 
one may try, as well as we. 


Sect. IX. Divergent Rays made Convergent, a 
form an inverted Image. 


FRO M theſe two Laws there does now follov 
General Rule, which, as appears by innumerad 
Experiments, is always obſervable in the Moti 
of the Light; viz. that (Tab. XI. Fig 1.) the 1 
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3H, BH, diverging from a Point B, may, by Re- 
faction, be infleted towards each other, and be- 
come again convergent in a Point h. 

1. When they paſs from a rarer Body into a den- 
fr, which is Convex and Spherical; and, 2. When 
they fall upon an Object of the like Figure, from 
\ thicker to a thinner Medium. : 

For Inſtance, let K F be a Glaſs poliſhed on both 
Sides, and each Side of K MF, and KN F be Con- 
ex and Spherical: Now when the Ray BH comes 
upon it from the Air, it will not proceed to R, but 
te inflected towards the Perpendicular GH, and 
takes it Way according to HP; but in paſſing from 
the ſaid Glaſs P, into the Air, it will not proceed 
to $, according to HP, but receding from the per- 
pendicular Line PQ, purſue its Way to #. 

And this happening to all the Rays, which fall 

from B upon the Glaſs between H H, they will all 
be united again about the ſame Place at h, only the 
middle Ray, B MN 5, becauſe it falls every Time 
perpendicularly upon the Glaſs, runs directly for- 
ward, and without being refracted. 
So that in caſe we ſuppoſe (Tab. X Fig. 3) that 
t S T, a Glaſs is ſo placed, as that the Rays pailing 
from A to a, from B to &, and from the other Points 
N, L, M, to 2, I, in, be united together, they will 
make at V4 an inverted Image AB 


SECT. X, An Experiment ſhewing the ſame. 


LET thoſe who have a Mind to ſee a very eaſy 
Experiment hereof, place one ſingle Candle in a 
Chamber at Night, and retiring ſome Diſtance 
from it, let them cauſe its Light to paſs through 
a Spectacle Glaſs upon a white Paper: Whereupon, 
having likewiſe adjuſted the Diſtance between the 
Glaſs and the Paper, they will ſee the exact Pi- 
fture of a Candle inverted upon the faid Paper. 

FS That 


AB, are collected in ſo many other Points by the 


ſomething ſmaller than the Circumference of x 
Spectacle Glaſs ; then place ſuch a Glaſs exactly 


other Paſſage into the Room. 
proper Diſtance before the ſaid Glaſs, ſo that the 


may each of them be collected in its correſpondent 
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That is, at the Place Ya, where all the Ray; 
coming from each of the Points of the Candle, at 


two Refractions, which (as in Tab. XI. Fig. i.) they 
ſuffer through the Spectacle or Burning: glaſs, con. 
vex on both Sides, and ſo form the above-men. 
tioned Images. | 


Se c r. XI. A ſecond Experiment in a dark Chamter 
'TnrxeE is another Way of proving the {ame by 
the famous Experiment of a dark Chamber, which 
js made thus: You mult make the Chamber as dark 
as you can, leaving a round Hole in a. Windoy, 
before the Hole, taking Care that the Light has no 
Now if you hang a white Cloth or Paper at a 
Rays that proceed from every Point of the Object: 
Point, you will perceive that the Images of every 


thing that is without the Chamber will be painted 
in the moſt perfect Manner, upon the ſaid Cloth 


or Paper, according to all its Lineaments and Co- 


Jours, eſpecially if the Sun happen to ſhine upon 


the External Objects, and the Glaſs be in the 


Shade ; as it may when, for Inſtance, the Sun is 


in the South, and the Window, in which the Glaſs 
is, ſtands towards the North, ſo that none of the 


Sun's Rays come directly upon it. 


SECT, XII. Convictious from the foregoing 
Ob ſervatious. 


Nov ſince it is the Property of Rays that pro- 
ceed from a Point, to be diverged and ſcattered 


2 | from 
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from each other, and that they muſt be made to 


converge, or be united in a Point again, in order 
to form the Picture of an Object, and thereby to 
make us ſee it diſt inctly: Can it be conceived that 


all theſe Laws concerning Light, all this Diſpo- 
fition made in the Eye (how ſmall ſoever it may 
appear to an ignorant Perſon) and all the other 
neceſſary Circumſtances obſerved therein; I ſay, 
can it be thought that all theſe 'Things have con- 
curred in fo little a Space, as that wherein the Eye 
is placed, without any Deſign or Wiſdom of the 
Creator ? e 


Srer. XIII. The Eye is a dark Chamber. 
Now to repreſent this Matter to every one's en- 


tire Satisfaction, and to convince him, that the 


Images of viſible Ohjects are really painted upon 


the Bottom of the Eye by the Light, after the ſame 


Manner,as in the above-mentioned dark Chamber, 
by a Convex Glaſs ; he need only take (thus I 
find the Experiment to have been made in the 
Year 1696.) the Eye of a newly killed Ox, while 
it is warm (ſee Tab. XI. Fig. 2. CGEH) after ha- 
ving diveſted it of its Fleſh and Fat, and left nothing 
remaining but the Membranes and Optick Nerve; 
then about Y or a, behind in the Eye, let there be 
a ſmall. Hole made with the Point of a ſharp Knife, 
in the Membrane in which it is involved; and 
moreover a little round Piece, of about a Finger's 


Breadth, cut out with fine- pointed Sciſſors, leaving 
it faſtened only at X, ſo that the Eye may be held 
by the Part here repreſented at Xr, and ſo the 


Orifice CC N, directed which way one pleaſes, 
Then placing the Flame of one Candle only, 
lighted for that Purpoſe in a dark Room, before 
the Eye at AB, you ſhalt ſee the exact Picture of 
the ſame inverted very plainly at a5, and repre- 
&nted burning upſide down. 
But 
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But that this Experiment may be made as it ought | 


to be, Care ſhould be taken not to hurt a very fine 


and tender Membrane, including the Vitreous Hu- 

mour behind at 4%: For whereas you otherwiſe | 
ſee the ſaid Humour itſelf tranſparent and naked, | 
ſome Light may perhaps appear, but the Image 


will not be ſo well repreſented. > 
However, upon ſuch an Occaſion, which eaſily 


happens, one may cover the naked Vitreous Hu- 
mour behind at 4b, with a very fine white Paper; | 
by which Means you will ſee the exact Form and 
Motion of the Flame, and alſo the Top of the 


Candle itſelf, accurately drawn upon it. 


It is more convenient to try the Experiment af- 
ter this Manner, than to place the Eye before the | 
Hole of a dark Chamber, in order to admit there- 


by the Images of the external Objects: It is like. 
wiſe performed this Way with much leſs Trouble. 
For one may eaſily ſee this Way, 1. That the Eye } 
being brought nearer to the Candle, the Picture is 


drawn ſenſibly larger; and if removed farther from 


it, it becomes ſmaller again. 2. That upon moving 


the Candle towards the Right, or Left-hand, the 


Picture goes in a direct contrary Motion. 


From whence it ſeems probable, that our great 


Creator makes uſe of theſe Means, to the End, that 
by encreaſing, or leſſening the Images formed in the 
Eye, we may judge of the Diſtance of Objects by | 
their apparent Greatneſs, or of their Greatneſs by 
their apparent Diſtance ; as He likewiſe makes 
known to us the Motion of Things that are remote 


from us, by the Motion of their Images. 


For that theſe Images are not formed in the Eye, | 

without making ſome Impreffion upon the Mem- 
_ branes thereof, ſeems deducible from what a Man 
feels, who has been any, Time in the Dark, when | 


he ſuddenly returns into a great Light, and opens f 


his Eyes to look about him. | 
— 0 SECT: 
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sor. XIV. No Images by Divergent Rays. * 


Havins thus far ſhewn that our Eye is a real 
dark Chamber, this 'Truth does likewiſe occur to 
us; namely, that ſuch Images of an Object AB, 
cannot be formed at the Bottom of the Eye at 
ab, by Rays, which, for Inſtance, flow from the 
Point B, ſo long as they are Divergent, as at BC, 
BC; but that it is abſolutely neceſſary for that 
Purpoſe, that they ſhould be bent again towards 
each other by Refraction, in order to be collected 
into a Point , and there to form the Image. 
Sect. XV. The Tranſparency the Tunica 

. PETE 
Now to repreſent only ſome few of thoſe 
Circumſtances, which may ſerve for Conviction, 
without embarraſſing a Reader not well skilled 
in Anatomy, with a Number of differing Names 
given by the Learned to the Membranes of the 
Eye, of which ſome Anatomiſts reckon only three, 
others 4, 5, 6, ), yea, 8 and 9, as you may ſee in 
Verbeyen ; let us ſuppoſe the little Globular Body, 
GCHE (Tab. XI. Fig. 2.) to be the Eye. | 
Now no body will conteſt with us, © ) | 
Firſt, That in caſe all the Membranes which 
encompaſs the Eye were-opaque, as well as thoſe 
that are in the other Parts of the Body, by reaſon 
of their Want of Tranſparency, the Light would 
be able to get little or no Acceſs to the Eye. 
Can it be then ſuppoſed to be without Deſign, 
that notwithſtanding that the whole Eye is encom- 
paſſed round about with an untranſparent Mem- 
brane G EH (which ſhews itſelf likewiſe exter- 

nally, as the Ihite of the Eye) yet, at that Place 
where the Light falls upon it, at NCC, there 
mould be found a ſpherical, thin, bright, and very 


tranſparent 


| 
| 
| 
| 
l 
#; 
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tranſparent Membrane, ſuch as the cleareſt Horn 


or Glaſs is, in order to afford a Paſſage to the 
Light; and which is therefore called the Tunica 
Cornea, or Horny Membrane ? 


Scr. XVI. The Aqueous Humour. 
| Secondly, No w in caſe the Rays of Light, BC, 


BC, coming out of the Air, from the Point B 
(for Example) and having paſſed through this 


Membrane G N CH, ſhould again meet with 


the ſame Air placed in the Cavity of the Eye, 


GS DTH C; as it happens in the Cavities of 


the Ear, where ſuch Air is neceſſary, they would 
proceed to diverge or ſeparate themſelves from each 


other, and ſo be unable to form an Image at h, which 
is requiſite in order to ſee the Point B diſtinct- 
1y:, Will any one again pretend, that it is without 


Wiſdom and Deſign, that this Space G S DPT HCG 
is filled with a Liquor that has all the neceſſary 


Qualifications in it; v7z, that it is, Firſt, entirely 


Clear and Tranſparent for the Reception of Viſon; 
Secondly, that it is thicker than Air, and about 
the Subſtance of Water; for which Reaſon tis 


called the Aqueous, or Wartery Humour : Thirdly, 


that it is convexly round, as appears by the ex- 
ternal Figure of the Eye; from whence it is plain, 


that both the Rays, BC, BC, divergent from B, 
cannot proceed forwards to gg; but by the Laws 
of Refraction, muſt be inflected towards each 

other, and purſue their Way to DD, according 


co the Lines CD, CD. 


Seer. XVII. Chryſtalline Humour. 


Thirdly, Now if we ſhould ſuppoſe that theſe 
Rays, according to CD, CD, ſhould again pro- 
cced directly to 4d, we ſhould at the fame ] ime 


find 
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find, that they would either not at all run into a 
Point, or at leaſt into ſuch a one as lies very far 
behind the Eye. OT 
From whence it follows, that there muſt be a 
new Refraction to inflect them again towards each 
other, in order to make them meet at &, or in a 
much nearer Point. | 7 5 

Now, in order to make this happen very exactly, 
another Body, STD ES, muſt come after; which 
is, Firſt, Tranſparent, Secondly, Thicker than the 
Aqueous Humour, and, Thzrdly, in ſome Meaſure 
Convex. 35550 

And here again, we find all theſe required Cir- 
cumſtances to happen in ſuch a Manner; for 
the very Opening of an Eye may convince every 
body, that the following Humour, 8ST DES, is 
not only clear, but likewiſe of a thicker Subſtance 
than: the Aqueous; for which Reaſon 'tis called the 
Chry/talline, and repreſents rather a ſolid Body 
than a fluid, and, which is yet more, it is Convex 
at S DDT. Xe ; 

Theſe are therefore the Means that hinder the 
Rays proceeding, as CD, CD, from paſſing on 
directly to dd, and force them, according to the 
Laws of Refraction, to inflect themſelves a ſecond 
Time towards each other, and to take their Way 
tO DE, DE. 


SecT. XVIII. The Vitreous Humour. 


Forrthly, As AI N, if theſe Rays had purſued | 
their Courſe ſtrait forwards to ee, they would 
indeed have met again at the Point &, but that 
would have been too far behind the Eye ; and they 
falling upon the Bottom of the Eye, would have 
taken up too much Room at ,] and the ſingle 
Point of the Object B, would have been here re- 
preſented with a great Superficies, u, which hap- 

1 pening 
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tranſparent. 
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pening thus through all the Points of the Object 
AB, the Rays of ſeveral different Points lying near 


each other, would have ſtruck the Bottom of the 


Eye in the ſame Place, and ſo have produced a 


_ confuſed Image, and therefore confuſed Viſion. 


He that does not conceive this eaſily, may re- 
preſent to himſelf, firſt, with a proper Exactneſs, 
by the Help of a Convex Glaſs, placed at S T, in 
a dark Chamber (Tab. X. Fig. 3.) the Picture, ab, 


of an Object, AB, upon a white Paper, s; and then 
removing the Paper from 7s to pg, or nearer to 


the Glaſs ST, he will perceive the Confuſion of 
the Picture, for the Reaſons that have been juſt 


alledged. 


Therefore to prevent this in the Eye (Tab. XI. 
Fig. 2.) it was neceſſary, that a ſecond Refraction 


ſhould be made, whereby the Rays might be col- 
lected at the Point h, inſtead of the Point E. 


That this may happen after the beſt and moſt 
uſeful Manner, the Chryftalline Humour, S T, muſt 
be again Convex at S ET, and that which follows 
at S RH T Es, thinner of Matter, and likewiſe 


Now all theſe Particulars do occur here again; 
ſince the Chry/talline Humour (as you may obſerve, 


if you take it out of the Eye) is not only Convex 


behind at SEE T, but much more ſo than in the 
fore-part of it S PDT; the whole Cavity alſo of 


the Eye SGRHTES, behind the Chryſtalliue 
Humour $'T, is quite full of a very clear and bright 
Humour, about the Conſiſtence of melted Glaſs, 


or, according to others, of the White of an Egg; 


atleaſt, it is of a thinner Subſtance (which is neceſ- 


ſary here) than the Chryftalline Humour, and there- 


fore *tis called the Virtreons Humour: This being 


10, they that underſtand the foregoing, mult like- 
wiſe know that the Rays coming from DE, cant 
paſs directly throughe to k, but being again broken 

| | at 
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at E, muſt be bent towards each other, and purſuing 
their Way according to E, E, muſt be united at b. 


SECT. XIX. How the Image 1s formed in the Eye, 
and Convittions from the foregoing Obſervations. 


Fifthly, H a v1ins thus ſhewn, how the Rays, di- 
verging from the Point B of the Object AB, muſt 
meet at the Bottom of the Eye in a Foint Y; if you 
ſuppoſe that thoſe Rays which come from ever 
other Point of A B, are likewiſe after the ſame 
Manner collected in a viſible Point of a b, you will 
alſo ſee after what Manner the above-mentioned 
Images are formed by the Light, upon the Bottom 
of the Eye, as it were in a dark Chamber. 

Now can any thing more be required by thoſe 
who ſincerely ſearch after Truth, towards a Proof 
of the Wiſdom of the Creator, than this wonder- 
ful Structure of the Eye, and theſe Inflections of 
the Rays repeated three times after one another ; 
which, if they had been otherwiſe ſcattered or ſe- 
parated, would not only have been unfit in their 
own Nature, by Reaſon of ſuch Divergency, to 
have formed an exact Image; but even produced 
a Motion which would have been directly oppoſite 
to what the Sight required? „ 


Sr T. XX. Several Remarks ; Firſt, that the 
Eye is Black wit bin. 


W might make innumerable Obſervations up- 
on the wonderful Things that are to be found in 
the Eye; as, 1. That the Eye muſt be dark within, 
in order to repreſent the Images as ſtrongly as is 
done in a dark Chamber, and is it not ſo? Even fo 
far, that its Membranes or Tunicks, are in a great 
Meaſure, and for this very Purpoſe, of a blackiſh 
Colour: Can ſo neceſſary a Quality as this reſult 
from Chance? SFr. 
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SECT. XXI. The Second Remark : That the 
Chryſtalline Humour is a Microſcope ; and Con. 
- wittions from thence. 


| K 5 
2. To the End that the Images ſhould be nice 
and accurate, ought there not to be in the Eye , 
tranſparent Body, Convex on both Sides, and the 
moſt Convex- part undermoſt ? And do not both 
theſe Qualities occur in the Chryſtalline Humour, 
which has the Form of a poliſhed ſpherical Glaſs 
before and behind, as likewiſe all its Properties? 
For, if you take this Humour out of the Eye of 
a newly killed Beaſt, and hold it before a burning 
Candle, and a Piece of white Paper behind it, you 
will ſee upon the Paper as exact an Image of the 
Flame inverted, as if the ſame were projected or 
made by a Glaſs : Or place the ſame before your 
Eye, and the Head of a Pin, or any other little 
Thing, «cloſe behind it, and if you look through 
it, you will ſee the very ſame Appearances as 
through a real Microſcope, which is likewiſe made 
Convex on both Sides for the ſame Purpoſe. 
Did ever any one pretend to ſay, that a good 


Microſcope had acquired its Figure, its Tran- W 
| ſparency out of a dark Matter, and its Diſpoſi- 


tion of being ſo uſeful, without any Deſign of the 
Perſon that made it > How therefore can it be 
afſerted of this Humour, where all thoſe Qualities 


are found in a more eminent Manner ? Or could 
the beſt Artificer in the World produce ſuch a 
Thing from Bread, Fleſh, Fiſh, and other Food? 


Can then an unhappy Philoſopher diſcover neither 
Art nor Knowledge therein, after having obſerved 
the like Appearances, not once only (which might 
have happened by Chance) but in ſo many Millions 
of Eyes, both of Men and Beaſts ? 


SE Cr. 
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Sor. XXII. The Third Remark, upon ſeeing at 
ſeveral Diſtances: An Experiment thereupon. 


3. ONE may yet farther ſee by the Experiment 
na dark Chamber, that the Dittance of the Ob- 
et AB (Tab. X. Fig. 3.) from the Paper rs, and 
tom the Glaſs S I, ought to be certain and limi- 
ed, to form a diſtinct Image at @ U: So that the 
per being held at p 9, nearer to the Glaſs 8 T, 
rat de, farther from the ſaid Glaſs, if the Object 
1B, and the Glaſs S T, remain in their Place, the 
nage will be very confuſed; becauſe the Rays 
ming from each of the Points A and B, are not 
llected in the Point 4 and , but inſtead thereof, 
la great Space at p and 4, or d and e; fo that 
boſe which proceed from different Points muſt 

hereby be mixed together and confuſed. 

From whence it appears, that no Images can be 
phtly and truly formed, when the Collection of 
he Rays that come from A or B, are made at à or 
ù the Place of Collection 45, being either before 
be Paper, which is then at de, or behind the Pa- 
per, when at p 9. 1 - 
Again, we likewiſe ſee, if the Object AB is 
irther from the Glaſs S'T, or the Glaſs itſelf is 
under than at the Time when a diſtinct Image 
as formed through both of them at 4 h, the exact 
Image will fall cloſer to the Glaſs, as for Inſtance, 
tpg; and therefore the Paper muſt, for this Rea- 
on, be brought forwards from 5 to pg, and near- 
r to the Glaſs. EY BT | 
The contrary happens, if the Object A B, be 
rought cloſer to the GlaſsS'T, or if the ſaid Glaſs 
e not ſo Convex, as we at firſt ſuppoſed it; for 
hen the exact Image will not be found, unleſs the 
aper be removed backwards to de, and the Di- 
ance thereof from the Glaſs rendered greater. 
i Yor; I. R Now, 


D a m.,, OTTER 
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Nov, notwithſtanding that all theſe Things come. 
to paſs in our Eyes, yet would our Sight, for 3 the 
this great Apparatus, be of little Uſe, and wholly Hu 
imperfect, with reſpect to the Objects that are nes 
us: So that, for Inſtance, one who ſees an Objech 
diſtinctly at the Diſtance of a Yard, would not be 
able to diſtinguiſh the ſame, either at the Diſtance 
of half a Yard, or a Yard and half, or any other. 
wiſe, farther or nearer, unleſs the Means above. 
mentioned were uſed in the Chamber of our Eye, 
viv. either by making the Roundneſs of one of the 
Humours more or leſs Convex, or the Diſtance he 
tween the Chryſtalline Humour, and the Bottom o 
the Eye (which ſupplies the Place of the Paper 
greater or {maller, according as the Nearneſs o 
Remoteneſs of the Object requires it. 
If this ſhould not be ſufficiently intelligible to on 
that has not been verſed in Optical Experiments, 
let him in a dark Chamber make uſe of a flatter, or 
more convex Glaſs; or, to ſpeak in the Language 
of the Glaſs-Grinders, of younger or older Specta- 
cles, and of a greater or ſmaller Diſtance of the 
Object; and Experience, after a little Attention, 
will render the thing plain enough to him. 
Nov, to apply all this to the Purpoſe ; Can any 
one, without being aſtoniſhed at the Wiſdom and 
Goodneſs of his adorable Creator, obſerve, that 1 
not only one of theſe Means (which was enough . 
alone) but both together are found in the Eyes? 
For when an Object is far from the Eye, and there- 
fore (Tab. XI. Fig. 2.) the Point a or 6 (where the [ 
Rays proceeding from a Point A or B converge, or 
are gathered together) does not reach the Bottom 
of the Eye Xn, but falls nearer to the Chry/ta/me 
Humour 8 T, a confuſed Image, as has been ſaid 
before, would thereby be formed at the Bottom of 
the Eye, but no diſtinct Viſion; ſo that to prevent 


the ſame, it is neceſſary that the Diſtance W 
the 
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the Bottom of the Eye X m, and the Chryſtalliue 
Humour 8 T, ſhould be ſmaller; or (if the Diſtance 
between them remain as it was) one of the Hu- 
mours of the Eye ſhould be rendered leſs Convex, 
tocauſe the Image to fall farther, viz. at a v5. 

Now we find that to bring both theſe Things 
about together, the four Muſcles of the Eye, EF 
GH (Tab. X. Fig. 5.) ſeem to be neceſſary to move 
the fame (as any one of them is contracted, and 
ſo made ſhorter than the reſt) upwards and down- 
wards, and to the right and left; and when they 
i& all together, they draw the fore- part of the Eye, 
likewiſe the Chryſtalline Humour backwards, di- 
niniſhing in ſuch Manner the Diſtance between it 
ind the Bottom of the Eye ; but particularly, it is 
likewiſe plain, that they make the external Figure 


much flatter, and ſocanſe the collected Rays to fall 


the Eye. 8 
Now that the Rays coming from an Object, and 


further backwards than when the Glaſs is more 
Convex, has been already ſhewn in the Experiment 
/ JJ Eoin 

Now if the Object (Tab. XI. Fig. 2.) be too near 
the Eye, and the Collection of the Rays coming 


gel plain enough, that to prevent it, the contrary muſt 
oel be effected, namely, that the Space between the 
ml Cryftalline Humour, and the Bottom of the Eye 


ne Xn, ſhould be greater; or (the Space remaining 


jal che fame) the Agueous Humour of the Eye at Mc 
oe dome what rounder. —© 
For that a rounder Glaſs forms the Image ſhorter 


en land nearer to itſelf, may be experimentally proved 


hel Vith great Eaſe in a dark Chamber, 


R 2 No 


of the Eye, which is very Convex and Globular, 


more backward, in order to reach the Bottom of 


falling upon a flatter Glaſs, do paint the Image 


from the Point B, does not happen upon h, but up- 
e. Jon &, behind the Bottom of the Eye X m, it is 
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Now to perform both theſe Operations at the 
ſame Time, the Anatomiſts produce two Muſcles: 
INKM (Tab. X. Fig. 5.) which they call oblique 
Muſcles ; and which, when contracted, do each, 
them draw the Eye on its Side, but when they 
work together, they draw the Eye as it were with ; 
Girting Rope, and ſwelling up, preſs it on all Sides; 
by which Means the Aqueous Humour being made 


protuberant, the Eye becomes rounder at NC 


(Tab. XI. Fig. 2.) and the Vitreous Humour being 
preſſed backwards, the Diſtance between the But. 
tom of the Eye and the Chryſtalline Humour i; 
rendered greater. | 5 
I know very well, that ſome Learned Gentle. 
men do not think that the peculiar Uſe of theſe 
Muſcles, for this Purpoſe, is yet fully aſcertained 
till it has been further proved; but we ſhall let 
_ ourſelves into this Diſpute at preſent no more, than 
we ſhall enquire whether thoſe only have hit upon 
the Truth, who maintain, that the Fibres G S and 
HT (which the Anatomiſts call Proceſſics Ciliares) 
have a E of cauſing the Chryſtalline Humour 
itſelf (whenever it is neceſſary) either to change its 
Figure, that is to ſay, rendering it more or leſs 
Convex ; or of bringing it nearer, and removing it 
farther from the Bottom of the Eye. 
However, the one or the other of the Operati- 
ons above-mentioned, ſeems to be experimentally 
felt in the Uneaſineſs, or ſometimes even in the 
Pain which the Eye ſuffers, when we uſe any 


Force to ſee an Object that is far from the Eye di- 


ſtinctly, or to read a Writing a little too near. 

But this is inconteſtably true, that the Eye does 
ſomething in the viewing of Things that are placed 
at ſeveral Diſtances from it, without any Concut- 
rence or Knowledge on our Part, which the great- 
elt Mathematicians have not yet been able to bring 
about by their Inſtruments of ſeeing ; the Diſpoli- 

N | . tion 
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tion of which, as the Diſtance of an Object is ſen- 
ſbly greater or ſmaller, muſt likewiſe be altered. 
Ind this is ſufficient to convince us (though we 
now nothing of the Manner how it happens) that 
there is a Gop, by whom we are made, and who 
had a wiſe End and Deſign in forming the Eye, as 
it here appears. : 


Sg T. XXIII. The Fourth Remark, pon the Open- 


ing and Shutting the Black of the Eye, or Pupil, 
with an Experiment proving the ſame. 


Fourthly, Ir this great and wonderful Structure 
of the Eye, by which we are enabled to ſee fo ea- 
fly and diſtinctly, at ſo many and ſuch different 
Diſtances, be nor yet ſufficient to convince a Scep- 
ical Enquirer of the Wiſdom of his Creator, let 
him proceed further, and in the laſt Place (fince, if 
ve ſhould take Notice of every thing concerning 
the Eye, this alone would require a whole Book) 
contemplate with us that which follows: 

Firſt, That if the Hole in a dark Chamber be 
made ſo ſmall as to admit but too few of the Rays, 
the external Images would be repreſented imper- 
fectly without the neceſſary Force and Livelineſs. 

Secondly, If the Hole be fo great as to admit of 
the Entrance of too much Light, the Images would 
appear yet more weak and imperfect for other Rea- 
ſons. So that there is an exact Proportion requi- 
ted for that Hole or Space, through which the Rays 


are to paſs, to the End that every Thing may have 


its proper Energy; and that the Number of the 
Rays be neither too great nor too ſmall: And how 
much Trouble the finding the juſt Proportion of 
ſuch Holes or Openings occaſions to thoſe who 
make Teleſcopes, Microſcopes, and other Inſtru- 
ments for Seeing, is but too well known to thoſe 
that have had the Trial of it. | 

25 R 3 The 
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The ſame 'Thing happens to the Eye, as being 
a dark Chamber; and it is eaſy to diſcover experi. 
mentally, that too few Rays render the Sight of 
an Object weak, if you make a Hole with a Pin in 
a white Paper, which Hole ſhall be much ſmaller 
than the little black Circle of the Eye, called in 
Latin, the Pupilla; and through which the Rays 
of the Object are admitted into the Eye. 

Now when you look through the ſaid little Hole 
(eſpecially in a Place where the Light is not too 
ſtrong) upon a Piece of Marbled Paper, in which 
there are a great many Colours, it is well known, 
| that if it be held cloſe to the Eye, there can come 
no Rays from it but through the aforeſaid little 
Hole ; and that therefore the Number of them is 
much fewer than if they were immediately received 
in a greater Opening of the Pupilla without this 
Hole: But we ſhall likewiſe find at the ſame Time, 
that the Colours of the Marble Paper willſhew them- 
ſelves much fainter and darker, through the little 
Hole, than they would directly to the naked Eye, 

Now in caſe this Pupil, being too large, ſhould 
admit too many Rays, as it does when one paſſes 
ſuddenly from a very dark Place into a clear and 
ſtrong Light ; we find likewiſe, that upon this Ac- 
count, the Action of Seeing becomes very trouble- 
ſome. 0g 5 

Now to produce again a Proof of Go p's won- 
derful Wiſdom and Mercy from this laſt Inſtance: 
Could any body reaſonably ſuppoſe, that what is 

done herein, with ſo much Trouble by the Artificers 


in their Optical Inſtruments, is performed by the 


Eye of itſelf, and without the Direction of the 
great Creator, and even without the Knowledge of 
the Man himſelf in whom it happens? And more- 
over, after ſuch a Manner as infinitely exceeds 
the fineſt Machine that human Art has ever yet 
brought to the higheſt Degree of a 
15 Thus 
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Thus we ſee that the Paſſage F F (Tab. XI. Fig 2.) 
through which the Rays of Light go, or rather that 
black little Circle in the Membrane (according to 
which our Eyes are denominated Black, Grey, or 
any other Colour) commonly called, the BJack or 
Apple of the Eye, becomes in a healthy Man ſmaller 
in a great Light, and immediately greater in a ſmall 


Light, in order to admit more, or fewer Rays, as 


the Circumſtances of Things require. 

I know very well, that no body who has never 
ſeen this will readily believe it; but in order to 
convince him thereof experimentally, let him be 
brought into the Sun-ſhine, or any other ſtrong 
Light, or place him in a Chamber directly oppoſite 
to the Light of the Windows in a very bright Day; 
where, if you obſerve the Pupil of the Eye, you 
vill find it to be very ſmall in ſuch a great Light, 
to the End that the Eye may not be hurt by the 
Strength thereof; then ſet him in a dark Corner 
of a Chamber, and turn his Face from the Light, 
when you will preſently perceive the Pupil to be- 
come ſenſibly larger, in order to admit a greater 
Number of Rays ; inſomuch, that after theſe Expe- 
- Wk no body can doubt of what has been here 
aid. e e e | 

Is not the great Goodneſs of G op particularly 
remarkable herein, that all theſe Things come to 
paſs in our Eye, without our being conſcious there. 
of, to the End that our Attention may not be di- 
rerted from whatever we are then contemplating ? 
Which however would have always happened, if 
ve had been obliged to have attended to every 
Occaſion of adapting the Pupil to the Degrees of 
Light? Ew : 5 


R 4 OECT. 
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Srer. XXIV. Convittions from the foregoing 
e Obſervations. 


| Now whoſoever is a reaſonable Perſon, ang 
does plainly comprehend all that we have been {a 
ing about the Eye, ought he not to be aſtoniſheq, 
that as there was a Lucretius among the Antient, 
ſo there are likewiſe in our Age, Men that pretend 
to be Philoſophers and Enquirers after Truth, and 
yet will not allow that the Maker of all theſe 
Things, which contribute towards the forming 
a good Sight, had any wiſe Purpoſes or Deſign in 

forming the ſame ? . 
And yet, if any of theſe Men ſhould ſee a good 
Microſcope, or a Set of Magnifying-Glaſſes, or 
well-made Teleſcope, or a dark Chamber, with all its 
Apparatus, none of them will dare to ſay, that thoſe 
Things were framed by Chance. And can they 
then affirm it of the Eye, the Structure of which 
they muſt own, whether they will or no, to beun- 
ſpeakably finer than all the Inſtruments for Sight 
that ever were invented by the Art of Men? 
Ask then the greateſt Mathematician, the moſt 
skilful Man in Opticks, or Mechanicks, whether he 
can be able to make a dark Chamber, that can be 
turned which Way one will, as readily and eaſily as 
the Eye; which, if turned towards remote Objects, 
can ſhorten itſelf and flatten its Glaſs, and upon 
the nearer Approach of an Object, can make itſelf 
longer and its Glaſs rounder, without ſtanding in 
Need of any other Aſſiſtance ; yea (let the Cauſe 
thereof be what it will) that can adapt itſelf to the 
various Diſtances of Objects, and accordingly form 
at every Time a different Object; that when the 
Light is too ſmall, can dilate irs Hole or Opening; 
and when the Light is too ſtrong, can again con- 
tract the ſame, without the Concurrence of oY 
thing 
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thing elſe beſides the Diſpoſition and Laws be- 
longing to it ? ; TY 
Muſt he not then acknowledge that this is not in 
his own Power? And in caſe he ſhould fee ſuch a 
Machine made by any Man, and compoſed only of 
ſimple Fluids, which for the moſt Part had their Riſe 
from Food, and yet fufficient to impart the Bleſ- 
ſings of Sight to all Animals, would he not own 
that ſuch an Artificer was wonderfully skilful ? 
What ſhall we ſay then of a Man, who, finding 
all this done after the moſt glorious Manner, ſhall 
ſtill perſiſt to deny the Wiſdom of the Creator ? 
Shall we count him Blind and Unhappy, or an 
obdurate Unbeliever ? e 5 


SECT. XXV. The Sun neceſſary to Sight : And 
Convictions from all the foregoing Obſervations. 


Now to ſay no more, Have we no Reaſon to ac- 
knowledge the Goodneſs and Power of the Great 
Creator, who has made ſuch unſpeakably great 
Bodies as the Sun is (not to mention the Moon and 
Stars) ſubſervient to theſe Purpoſes ? Who, to com- 
pleat this Deſign, and to make the Eye uſeful, has 
cauſed the Light to flow from thence, in ſo vaſt a 
Quantity, as to be able to fill the immenſurable 
Space between us and the Firmament, even as far 
as to the Planet Saturn itſelf, which is ſuppoſed, 
and not without Reaſon, to be enlightened by the 
Sum, who derives the Light itſelf with ſo uncon- 
ceivable a Swiftneſs down to our Eyes, that they 
may be continually ſupplied therewith ; inſomuch, 
that if ſuch Swiftneſs, and all the other Properties 
of Light, of which we have been ſpeaking (and 
of which we ſhall treat hereafter more particular- 
ly) were not demonſtrable, they might juſtly be 
doubted of by every one. 


Can 
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Can any body contemplate all theſe great Things 
that are neceſſary to make us /ee, and that co- 
operate as well within as without the Eye, and not 
think himſelf in the leaſt obliged to Him that has 
beſtowed ſuch Bleſſings on him? who warns him 
thereby timely, and from afar, of ſo many Things, 
whether they be advantageous or prejudicial to 
him ; who grants him the Pleaſure of being able to 
view and contemplate ſo many agreeable Colours 
in Fields, Trees, Flowers, and the like: To ſum u 
all in one Word, who has vouchſafed him the Fa- 
culty of SEEING; and who has made our Eye 
after a moſt aſtoniſhing Manner, a perfect Stage or 
Theatre, from whence we may view all his Won- 
ders, how ſmall ſoever it be in Compariſon of the 
'Terreſtrial and Celeſtial Bodies ; making of his 
Light an admirable Pencil, for ſo the Mathemati- 
cians call the Compoſition of Rays repreſented in 
Tab. X. Fig. 3. by BST; as alſo in Tab. XI. 
Fig. 2. by B, CC, DD, EE, ; which proceed- 
ing from a Point at B, are, after due Refractions, 
united again in another Point þ; by which Means 
all his great and glorious Works of Sun, Moon, 
Stars, Earth, Sea, Mountains, as alſo Trees, Flow- 
ers, Men, Beaſts, and whatever elſe is corporeal 
and viſible, are painted after an inimitable Manner, 
in their true Colours and Lineaments, upon the Bot- 
tom of the Eye? . 
He that deſires to ſee a Reſemblance of the 

ſame, let him obſerve that which happens in the 


ſame Manner in 2 dark Chamber by the like Penci!s } 


or Rays of Light. 
| Now did ever any body ſee the Picture of a Man, 
or of any other 'Thing, well Drawn, and very 
Like, and which we uſually term, Drawn after the 
Life, and pretend to aſcribe it to an acciden- 


tal Concurrence of Colours ? And yet will he 
dare to affirm the ſame of the moſt perfect — 


© 
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of Things that the Eye ever beheld ? On the con- 
trary, Does it not appear from the Formation, 
the moſt artful and curious 'Theatre, of the whole 
great corporeal Subſtance, in ſuch a little Eye- ball, 
that among thoſe noble Ends which our Dread 
Creator propoſed to himſelf, this is one of the 
chiefeſt, that we ſhould praiſe and honour him for 
the ſame with a thankful Heart, and in the hum- 
bleſt Manner adore his Power and Wiſdom which 
he has thus wonderfully impreſſed on our Eyes, and 
thereby on our Minds? Blind and miſerable are 
they, yea, and much to be lamented, who obſer- 
ving all theſe Things, are not yet able to diſcover 
their bounden Duty therein. 2 By 
It is impoſſible for us to quit this Subject before 
we be ſatisfied that a wandering Philoſopher has 
attained to another Notion of himſelf, and of the 
Greatneſs of his Creator. If there appeared nothing, 
more in the Univerſe than what is acknowledged 
to be true with reſpect to the Sight, methinks no 
body can remain unconvinced of the adorable Per- 
ſections of his Maker. Let an unhappy Atheiſt retire 
by himſelf, and ſeriouſly reflect whether he ever im- 
partially conſidered the Manner how Viſion is per- 
formed ; if he has not yet done it, let him begin 
immediately, ſince nothing elſe is neceſſary in this 
Caſe for Conviction, but an earneſt Scrutiny on his 
Part ; and if he finds himſelf {till unfit, or averſe 
thereto, let him with bended Knees implore that 
Gop whom he does not yet acknowledge, but 
whom others, that are allowed by him to be Wiſe 
and Learned, diſcover ſo plainly in all his Works, 
and eſpecially in the Formation of the Eye: I fay, 
let him addreſs himſelf to that G op, in Hopes that 
he who has ſo wonderfully impreſſed the Pictures 
of his Creatures on his Eye, might alſo impreſs the 
Knowledge of his Atributes on his Mind ;and that he 
who enlightens his Eyes, would likewiſe vouchſafe 
to enlighten his Underſtanding. Can 


1 


2 
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Can it ſtill be thought to be the Reſult of meer 
Chance (ſince the Light, whilſt it ſcatters, and 
ſpreads its Rays aſunder, is in itſelf improper to 
produce a clear and diſtinct Sight) that neverthe. 
leſs, and only to render Men and other living Crea- 
tures happy, Laws of Refraction were preſcribed 
to this Light, by which its Rays were turned from 
| Divergent into Convergent, that is, from ſcattered 
to united? Or that it is without Wiſdom, that this 
great and unfathomable Sea of Light, in all its moſt 
minute Particles, has ſubmitted to theſe Lays, 
without departing one Tittle from them ? Of which 
more hereafter. 

Can any body think it to be without a wiſe 
Deſign, that all the Limbs of a Humane Creature, 
from his Childhood to his Manhood, grow con- 
tinually and proportionably greater, but the Chi. 
falline Humour of the Eye only (foraſmuch as our 
Sight depends upon the Figure thereof) does, 
without growing and increaſing, always preſerve 
the ſame Size and Form both in Men and Children? 
See this Remark in Bergerus, pag. 40. 

If what has been ſaid before do not fully ſatisfy 
him of the Wiſdom of his Maker, but that however 
he begins to be ſtaggered by the Arguments that 
have been alledged, and to ſuſpect that his Notions 
may be groundleſs, eſpecially ſince he finds that the 
contrary Opinion is maintained by many whom he 
allows to be ſagacious and free from Prejudices; let 
him think whether the inexpreſſible Greatneſs of 
ſuch a Benefit as is the Sight, ſhould not ſtir him 


up to Gratitude : Let him alſo conſider that if he 


were deprived of his Sight, with what Conſequence 
ſuch a Lofs would be attended; it would be great- 
er than we can conceive. 

Particularly, can any one expreſs the Confuſion 
in which the whole World would be involved, it 


Mankind, and all other Animals, were 8 of 
e Thel 
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their Sight, and were ſtark Blind > What could we 
otherwiſe expect, than that this Globe of the Earth 
would be quite diſpeopled in the Life of one Man, 
and perhaps much ſooner, the Air deprived of all 
its winged Creatures, the Seas and Rivers of all 
that ſwims and moves in them? fince in a very 
little Time none would be able to ſearch their Food 
for the Support of their Lives, neither by them- 
ſelves, nor by the Help of any other. If now the 
Sceptick finds any manner of Probability in what 
has been ſaid, namely, that they who own a Go p, 
and are thankful to him for ſo inexpreſſible a Be- 
nefit, are not altogether out of the Way, muſt not 
his natural Generoſity, which ſome of theſe Men 
ſeem ſtill to have retained, excite him to weigh it 


all very frequently, and with a ſerious Aſſiduity to 
examine Things over and over; to the End that if 


he ſhould be miſtaken in thoſe Notions which he can 
never prove, and which have no other Foundation 
but his own Fancy, he might not be guilty of a 
Vice ſo deteſtable to brave Souls; I mean, the high- 
eſt Ingratitude towards the greateſt of all Benefa- 
ctors? And ought he not therefore to be perſwaded 
of the abſolute Neceſſity he lies under, with the 
deepeſt Humility to beſeech that Gop, of whoſe 
glorious Perfect ions and Works he yet ſo much 
doubts, that he would in Mercy add to all his won- 
derful Works this one more, namely, farther and 
fully to inform him of his Duty and Dependance ? 
For at leaſt he will be forced to admit it for a Truth, 


if theſe great Advantages which he enjoys by his 


Sight and Eyes, are only beſtowed upon him, that 
he may teſtify his Praiſe and Thankfulneſs to the 
great Giver ; that the moſt dreadful Puniſhmenty, 
and greater Miſeries than he ever ſaw to befall other 
Men, do juſtly bang over his Head, for having 
not only omitted thoſe Duties, bur likewiſe for 
treading under Foot, as far as he could, this Wiſe, 
Powerful, 
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Powerful, and Gracious Gop, So that in Caſe al) 
the foregoing Arguments do not induce him to x 
Submiſſion and Subjection to his Maker, perhaps 
the Dread of his own Miſery will make him think 
(ſince he cannot deny, that if there be a Wiſe and 
Righteous Go p, he will certainly puniſh a diſobe. 
dient and blaſphemous Creature ) that this Matter 
is well worthy of Prayer and Enquiry, which are 
the only Means whereby true Conviction is to be 
hoped for. 
If any one ſhould object that we have dwelt too 
long upon theſe Reflections, we beg them to be- 
| Heve that we have no other View therein, than to 
perſwade an unhappy Philoſopher, if ſuch a one 
mould peruſe theſe Papers, that he would ſeriouſly 
conſider the ſame ; ſince it ſeems ſtil! impoſſible to 
me, that any body can comprehend it, and yet 
not own a Gop. 
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CoNTEMPLATION XIII. 
Of the Hearing. 
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* 


Secr. I. The Inſtruments of Hearing unknown. 


N OW if we paſs from the Senſe of Seeing to 
that of Hearing, how ſmall Progreſs has the 
Labour of Enquirers been able yet to make, in or- 
der to penetrate into the true Manner, how this laſt 
is performed? It will only be neceſſary to quote the 
Expreſſions of the famous Anatomiſt, Monſieur du 


Verney, in the Preface of his moſt laudable n 
8 abou 


＋)v—f ß . , , : ww A. a 


Fn. 


ww . Ry, © My Pos 


Fay 


e 


2 


The Religious Philoſopher. 263 
about the Inſtruments of Hearing, Among all the In- 


ftruments which Animals uſe, thoſe of the external 


Senſes are leaſt of all known to us ; but nevertheleſs, 
none of them all are attended with ſo much Obſcurity 
as the Inſtruments of Hearing. The ſame is like- 
wiſe acknowledged by Val/alva. It muſt not there- 
fore be expected, that we ſhall ſet the Wiſdom of 
the adorable Creator in this Caſe, either in a full 
Light, or even demonſtrate it ſo plainly as has been 
done in the Buſineſs of Seeing: This muſt be the 
agreeable Employment of following Ages, when it 
ſhall pleaſe the great Creator to give them a Clue to 
this Labyrinth, and further, to bleſs their Enquiries, 
after repeated Diſcoveries, concerning the Inſtru- 
ments of Hearing, of Sound, and of Muſick. 


Scr. II. But they are ſtill ſufficient to prove the 
_ Wiſdom of GOD. LI 


HowEveRr, to ſhew that notwithſtanding Hu- 
mane Wiſdom is not yet capable of finding out the 
right Uſes of all thoſe Inſtruments that belong to 
the Senſe of Hearing; yet the Structure thereof, as 
far as it has hitherto been diſcovered, is ſufficient to 
prove the wonderful Wiſdom of the Creator to an 
Enquirer after Truth, and to convince an Atheiſt 
too, if he be not more obſtinate than ignorant. 
Since we have not here undertaken to deſcribe a 
compleat Anatomy of theſe Parts, it will not be 
uſeleſs to transfer the following Figures from the 


| Tables of Valſalva, which repreſent to the Life the 


Structure of the Inſtruments that ſerve for Hearing 
with Reſpect to each other; ſo that from them, 
with ſome others which we ſhall add for greater 
Clearneſs, the Reader will be able to form a rough 
Conception thereof. ; 


S ECT. 


* 
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SECT. III. | The External Structure of the Ear. 


Lr us then begin from the External Structure 
of the Ear, which every one may ſee in other 
Treatiſes. 

Can any one ſuppoſe that it is accidental, and 
without Deſign, that two Ears are placed upon 
the Head ? which ſerve to receive Sounds by the 
Mediation of the Air; as may be ſeen in ſeveral 
Beaſts, who, as the Sound comes from certain Pla. 
ces, are wont to turn the Cavity of their Ears that 
way ; as likewiſe in Men, who, when one of their 
Fars fail them, endeavour to repair that Defect, b 
holding the Hollow of their Hand behind it : And 
can one ſee, without acknowledging a Deſign of 
the Creator, that when the Sonoriferous Air is 
come into the Cavity of the External Part of the 
Ear, it meets with a movable Protuberancy at the 
Mouth of the Auditory Tube (called by the Ana- 
tomiſts the Frags) by which the Air is hindered 
from avoiding this Entrance of the ſaid 'Tube, and 
compelled to run into its Orifice or Mouth ? 

Now foraſmuch as the Ear, if it were compoſed 
only of a ſoft and flabby Matter, like the Mem- 
branes, would hang down over the Orifice of the 
Auditory Tube, and hinder Hearing ; or if it were 
of a harder and Bony Subſtance, would occaſion 
Inconveniencies in our lying down and otherwiſe : 
How manifeſt is the Wiſdom of the Creator, who 


has compoſed the ſaid whole Ear of Membranes | 


ſupported with Cartilages ? by which Means it is 
endowed with an Elaſtick Faculty (as you may ob- 
ſerve when you bend the Ear with your Hand, and 
let it go again) to the End that it may redre!s 
itſelf, and return to its former State in all Acc! 
dents ; and perhaps too, as ſome think, to pro- 


mote the 'Tremulous Motion of the Sonorous 1 
1s 
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This is certain, that the Auditory Tube is, at the 
Beginning of it, made of the ſame Cartilaginous 
ebſtance with the Ear, but farther in, it conſiſts 
of Bone only, as is ſufficiently known to the Ana- 
tomiſts. 


s EC r. IV. The Auditory Tube, and the Membrane 
called the Tympanum or Drum. 


To ſay ſomething more of this, let (Tab. XI. 
Fig.3.) LL be the Circumference of the extrem 
Part of the Ear, and K the circular Cavity that ap- 
years therein (called the Concha or Shell) and which 
Jan be ſeen outwardly ; and in which is alſo the 
Orifice of a Tube AC, which, extending itſelf in- 
ternally in the Head, is called the Auditory Tube. 

This conſiſting of a Cartilage about that Part of 
the Ear marked A, and afterwards as far as C, of a 
Bone only, is cloathed on the Inſide with a Skin or 
Membrane, which in this Figure is repreſented alone 
without the Bone and Cartilage ; and at the End 
of it F, it is ſhut up by a Membrane which is 
round, dry, thin, ſolid and tranſparent, and which 
is called the Drum of the Ear. But ſome are of 
Opinion, that there is a ſmall Orifice in this Mem- 
brane, which ſeems to be in ſome Meaſure likely, 
becauſe ſuch as take Tobacco have been obſerved 
to convey the Smoak thereof from the Mouth 
through the Ears. 

And thus we ſee how the Sonoriferous Air, ad- 


mitted into that Part of the Ear LL, and collected 


in the Concha K, enters into the Auditory Tube, 
and paſſing from A to C, ſtrikes againſt the Mem- 
brane P, and puts it into Motion. 


Yor, J. | 8 SEC r. 
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Sr cr. V. The Cavity called the Drum, the Bones 
the Ear, and the Chorda, or little String. 


BrninD the Membrane of the Drum, more 
inwardly in the Head, there 1s a certain Cavity, 
which the Anatomiſts call the Tympanum or Drum, 


upon which you muſt ſuppoſe that this Membrane 


is extended much after the ſame Manner as the Skin 
of a Kettle- Drum. 925 

In this Cavity, Anatomiſts obſerve ſeveral won- 
derful Things, ſome of which are contained with- 
in it, and others in its Circumference: The firſt 
Things within it, are the four little Bones of the 
Ear, and a ſmall Nerve, called the Chorda Tympani, 
or String of the Drum; to ſay nothing here of the 
Muſcles, and other Singularities that occur therein, 
The other Things conſiſt moſtly in the Openings 
that appear in the Bone of the Drum's Circumfe- 
rence, whereby the Cavity thereof has a Commu- 
nication with other Cavities, either with, or with- 
out the Intervention of Membranes. 

The Auditory Bones (Tab. XI. Fig. 4.) are found 
to be Four in number, CS is the Hammer, BP the 
Anvil, PV the Stirrup; and between the Anvil 
and Stirrup, there lies at P, a ſmall roundiſh Bone, 
which makes the Fourth in Number. 

Between two of theſe Bones (Tab. IX. Fig. 3.) 


there is a little Branch of a Nerve EO, or String 


of the Drum. 


Srer. VI. The Motion of thoſe Inſtruments. | 


Now if we ſuppoſe that the Tail S, of the 
Hammer CS, is faſtened to the Membrane of the 
Drum which lies there under it, we may obſerve 
at the ſame Time, that this Membrane being moved 
by the Sound, which paſſing into the Auditory I 10 
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AC, ſtrikes upon it, will likewiſe move the Ham- 
mer C'S, as that will do the Anvil BP; by which 
aft, and by the fourth little Bone P (Tab. XI. Fig. 4.) 
the Stirrup VP, will likewiſe be moved: And fo 
the little String or Nerve EO (Tab. XI. Fig. 3. 
when the Hammer CS, and the Anvil BP, are 
ſtirred by the Membrane of the Drum) will al- 
ways follow the Motions thereof: So that from 
hence it appears, that the Motion of 'the Mem- 
brane of the Drum communicates itſelf to all theſe 
little Bones, and to the Chorda Tympani, 


Sect, VII. The Openings in the Circumference of 
the Cavity of the Drum, 


To have a true Notion of the Circumference of 
this Cavity, which an unskilful Perſon muſt take 
Care to diſtinguiſh from the Membrane of the Drum, 
ſince Valſalva has not drawn it entirely, but only 
the Openings that are therein, you muſt ſuppoſe 
it to be a Cavity that comes behind the Membrane 
of the Drum (Tab. XI, Fig. 3.) and encompaſſes 
theſe little Bones: Or you may conſult hereupon 
the Figures thereof in Monſieur du Verney, which, 
if we ſhould here reckon them up, would require 
too many Explanations. 55 ee] 

In this Circumference then of the Cavity of the 
Drum Anatomiſts do find, | 

I, The Opening of the inmoſt Part of the Audi- 


tory Tube AC (Tab. XI. Eig. 3.) which is ſhut up 
| by the Drum Membrane F. | | 


2. The Opening H, of the Tube H GI, called 
the Trumpet of Euſtachius, which terminates at I, 
in the furthermoſt Part of the Roof of the Mouth; 
ſo that the Air paſſing through it from the Mouth, 
from I to H, can enter into the Cavity of the Drum, 
and be again diſcharged the ſame way. The Wiſ- 
dom of the Creator does wonderfully appear, in 

| | 8 2 making 
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making this Orifice in the Roof of the Mouth after 
ſuch a Manner, that the freſh Air drawn in by the 
Noſtrils, is directed in its Way thither by a little 
Protuberancy; and when it returns from the Lung, 
charged with Vapours, it paſſes by this Orifice more 
eaſily than it can enter into it. 
Valſalva ſhews by Experience, that this being 
ſtopped, the Ear on the ſame Side is immediately 
deaf; but when opened, hears again. 
And this, according to all Appearances, is that] 
Paſſage for Sounds, by the Help of which, Men 
that have been entirely deaf, have ſometimes been| 
able to tune a Muſical Inſtrument, and others have 
been found to hear by the Mouth; for which Pur. 
poſe, a little Stick, held between the Teeth, or 
ſet againſt it with one End, has oftentimes done 
great Service, whilſt the other End, reſting upon 
the Inſtrument, ſerves for a Paſſage to the Tremu- 
lous Motion of the Air. 'The Paſlage of the To- 
bacco Smoak from the Mouth to the Ear, of which 
we have already ſpoken, may perhaps be traced af- 
ter the ſame Manner. 
3. The little Part of the Bone D, is the Side of 
a Bay, or Creek, which makes the Cavity of the 
Drum larger, and is continued to the Cavity of 
another Bone, called the Apophyſis Mammillaris, or 
Maſtoides. In the firſt Entrance of this Bay, the 
ſharp End of the Anvil reſts, as may be ſeen at D. 
4. In the upper Part of this Bay, Valſalva has 
diſcovered ſeveral Holes, by which there is a Com- 
munication between the Cavity of the Drum, and 
that of the Skull itſelf. | 
5. There are yet two Openings in the Circum- 
ference of the Drum ; the firſt of them are called 
the Oval Window (Tab. XI. Fig. 5.) o, and this Open- 
ing is ſtopped by the Stirrup. . 
6. The other is called the Round Window p; which 


is ſhut by a Membrane like that of the Drum. You 
mu 
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muſt ſuppoſe, that both theſe Openings, o and p, 
ire here in one Bone, which is a Part of the Cir- 
cumference of the Drum's Cavity; and that all 
theſe Threads and little Tubes, 1, 2, 3, 4, are 


quite out of the Drum's Cavity, which we have 
put out of the Way, that they may not hinder the 
Sight of them. . 


deer. VIII. The Labyrinth or Maze of the Ear. 


Theſe two oval and round Windows open the 
Way for. Enquirers to the laſt, and moſt inward 
Cavity of the Ear, which, by reaſon of its won- 
derful Figure, is called the Labyrinth, Being ſtrip- 
ped of the Bones that lie about it, it ſhews itſelf as 
deſcribed in the Table, only the End or Point of 
this Snail's Courſe 4, muſt be ſhewn ſomewhat 
ſing from the Paper, and not lying in the ſame 
Plane with all its Windings, juſt as you ſee in the 
nails themſelves, their Point a little elevated. I 
dd this Remark, becauſe mentioned by Valſalva, 
Tou may ſee it better delineated in Tab. XII. Fig 1. 
but with the ſame Fault as Tab. XI. Fig. 6. and the 
better to ſhew all the Parts, the Labyrinths are pla- 
ed in a different Situation. LE 

The Parts of this laſt Cavity (the Labyrinth) 
re commonly divided into three; namely, Firſt, 
hree Semi- circular Veflels, 1, 2, 3. Secondly, the 
ochlea or Snail 4; and Thirdly, a Cavity called 
he Veſtibulum or Porch, which lies between the two, 
nd which, for the greater Clearneſs, is repreſented 
= (Tab. XI. Fig. 6.) To ſay a Word or two of 
We ſee that theſe Semi-circular Veſlels, 1, 2, 3, 
ve an Opening at each End into the Vef7bulum ; 
ut that two of them, 1 and 2, are united in one 
eſſel at 5 and 6: And therefore, that there are 
ot fix, but five Orifices in the whole: Moreover, 

| | . 84 5 2 0 
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we ſee on the Side oppoſite to the Porch the Coch. 
lea 4 'This is divided according to its Length ang 
Bending into two particular Tubes, by a Kind of 3 
Septum, or Partition-Membrane; which likewiſe, 
according to its Length, conſiſts of two different 
Sorts of Matters; the one is membranous, which 
Valſalva (ſee his Tab. VIII. Fig. J.) thinks is probs. 
bly formed from a Branch e, of the ſoft Auditory 
Nerve ſpread out into a Membrane (Tab. XI. Fig. y.) 
And the other Kind of Matter is dry, thin and 
rough, according to Du Verney, and between the 
Solidity of a Cartilage and a Membrane, as J,. 
falva ſays of it. This at leaſt ſeems to be true, 
that this Matter renders the Septum very fit for pro- 
pagating the 'Tremulous Motion of the Sound. 
Of the two Tubes which are made in the Ci}. 
lea 4, one is ſhut up in a Membrane; and the round 
Window p, of which mention is made above 
(Tab. XI. Fig. 5.) in the Opening itſelf: So that 
between this Tube, or rather between the half Ca- 
vity of the Cochlea and the Drum's Cavity, no- 
Wy - but this Membrane does appear. 

Tab. XI. Fig. 6. r is likewiſe the Orifice of ano- 
ther Tube, which is open at the Veſtibulum, 
The Anatomiſts name both theſe Tubes, into 
which the Cavity of the Cochlea 4. is divided, the 
SOON RET. 7 e hen malt, hep ects 
Laſtly; we find that the Veſtibulum (beſides the 
five Openings of the Semi-circular Veſſels, one of 
the Cochlea, and ſtill five others through which the 
Auditory Nerves paſs, and by which theſe Opening 
are ſtopped) has yet one more repreſented (Tab.Xl. 
Fig. 5.) by o, and Fig. 6. by q ; vis. the afore-men- 
tioned Oval Window, which is ſtopped by the little 
Bone of the Ear called the Stirrup; yet in ſuch 3 
Manner; that the Membrane which is between that 
Bone, and the Edge of this Oval Opening or Win 
dow, gives a Liberty to the Stirrup to be mobec 
upwards and downwards. SECT 
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SET. IX. The Auditory Nerves. 


BE TORE we go any farther, we muſt ſay ſome- 


thing of the Auditory Nerves, the ſoft Parts, where- 
of e (Tab. XI. Fig. J.) being divided into five 


Branches, paſs through the aforeſaid Openings into 
the Veſtibulum, where, being expanded, they compoſe 
the Membrane of this Veſtibulum; and from this 
Membrane likewiſe there proceed five others, 


which entering into the Semi-circular Veſſels, and 
coming with each other from both Sides, are united 


in one Membrane. You may ſee them in this Fi- 
gure, which appears ſufficiently in Zig. 6, if in- 
ſtead of the Tubes, you ſuppoſe you ſee the Mem- 
branes which are there, and which are made of the 
expanded Auditory Nerves. 
So likewiſe, according to Pal/alva, the little 
Branch of the Nerve e in the Cochlea, produces the 
Membrane g, which, as we ſaid before, makes one 
Side of the Septum, that divides the whole Cochlea 
into two Tubes. . 


SEO r. X. All the Inſtruments of Hearing ſhewn. | 


Ar r ER all theſe Particulars, we ſhall proceed 
to repreſent the entire Structure of the Inſtruments 
of Hearing jointly with one another, and at the 
ſame Time, give you a brief Account of the Opi- 


nions of the principal Anatomiſts concerning their 
reſpective Uſes: You may ſee them in Tab. XII. 


Fig. 1. which, to range them in Order as they ap- 
pear, did not coſt a little Trouble to Valſalva, as he 
himſelf ſays of it. Te 
Here then we find the Ear repreſented, not as it 
is ſeen before, or as it is extended towards the Face; 
but infleed a little towards the hinder Part of the 
Head, to ſhew all the other Matters more plainly. 


S 4 AA 
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AA is the Ear, in which the Sound is incloſeg, 
and B the Cochlea, or Shell, in which the Sonorous 
Air is collected, which, paſſing from thence into 
the Auditory Tube CC, ſtrikes upon the Membrane 
of the Drum ego, and thereby communicates a 
Tremulous Motion to the ſaid Membrane. 


SECT. XI. An Experiment ſhewing that the Auditory 
Tube increaſesthe Sound. 


It muſt not be thought that this is ſaid without 
any Ground, ſince it is very probable, that the Air, 
paſſing through the Cochlea B, and the Auditory 
Tube CC (which together make a natural Speak- 
ing Horn or Trumpet) ſtrikes much more ſtrong- 
ly upon the Drum-Membrane that ſhuts the faid 
Tube, than if it ſtruck againſt the ſaid Membrane, 
without paſſing through this 'Tube. | 
This is plain in ſuch as are deaf, and who are 
obliged ſometimes to put into their Ear, either a 
crooked or {trait 'Tube, the Mouth of which is 
large, and the lower Part narrower, in order to hear 
the better. 
And if a Man that is not deaf has a Mind to 
make the Trial, let him take one of thoſe ſpeak- 
ing Trumpets that were invented in the laſt Cen- 
tury (ſee Tab. XII. Fig. 2.) AE, and ſet the nar- 
row Part of it againſt his Ear, and let ſome body 
whiſper ſoftly at the wider Part E; and he ſhall 
find, though the Tube be abour ſix Foot long, as 
mine is, that he will hear the Speaker very plainly 
and diſtinctly, even at the Time when other Per- 
ſons, ſtanding much nearer to the Mouth of him 
that ſpeaks, and liſtening with all the Attention 
they can, will not be able, by reaſon of the Low- 
nels of his Voice, to hear or underſtand any thing 


he ſays. 
After 
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After the ſame Manner we likewiſe perceive, 
that the Sound produced by blowing through a 
Trumpet or Horn, is heard incomparably louder 
than that which any Man can make with his Mouth 
only. 8 . 


SEC T. XII. Sounds produce a Tremulous Motion in 
the Drum- Membrane, ſhewn Experimentally. 


No to ſhew farther, that the Air acting more 
ſtrongly upon the Drum-Membrane go, through 
this natural Auditory Tube AAB CC (Tab. XII. 
Fig. 1.) produces therein a ſhivering or tremulous 
Motion, one might firſt inſtance in the Manner that 
all reſounding Bodies are moved, which, vibrating 
ſwiftly backwards and forwards, ſtrike againſt the 
Circumambient Particles of Air, and ſo communi- 
cate this tremulous Motion. One may perceive 
this ſame tremulous Motion very ſenſibly in Bells, 
in the Strings of Muſical Inſtruments, and other 
Things, by laying one's Finger, or any other Matter 
upon the ſame, when they are made to ſound; and 
very plainly in the known Experiment of a Drink- 
ing-Glafs with a little Water in it, by wetting the 
Finger, and preſſing it round the Brim ; and at the 
ſame Time that it yields a Sound, if you place the 
other Hand at the Foot or Bottom of the Glaſs, 
you may feel the ſaid tremulous Motion. = 

And to ſee, by Way of Compariſon, how the 
Air is moved by ſuch a reſounding Glafs, you need 
only pour as much more Water in it, which will 
fill it almoſt to the Brim, when preſſing the ſaid 
Brim round again with the Finger, you will viſi- 
bly diſcover in the Water, the tremulous Motion 
occaſioned by the Glaſs ; juſt ſo is the Air likewiſe 
moved. 


SECT. 
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SECT. XIII. Other Experiments proving the ſame 
Thing. 


Bur not to diſcourſe too long, nor too deeply, 
about the Nature of Sounds, which are not yet 
fully known to us, this is ſufficiently certain, that 
after what Manner ſoever the Air be put into Mo- 
tion, in order to produce Sounds, it is capable of 


cauſing the Bodies againſt which it ſtrikes to trem- 


ble. | | | 
| Now, to ſay nothing here of thoſe Motions 


which the Sound of a Cannon produces in the Air, | 


and by which it cauſes Doors and Glaſſes, with 
many other ſolid Bodies, not only to tremble, but 
to burſt in Pieces, this is very plain, that if you 
ſtrike with your Finger upon the Thread or String 
of a Muſical Inſtrument, for Inſtance, a Violin, 
the other Hand, in which you hold the ſaid In- 
ſtrument, will in ſome Meaſure feel the Wood to 
tremble, 5 
But now to ſhew the Analogy thereof with the 
Ear, about which we have been treating, take 
away the Mouth-Piece of a Speaking-Trumpet, 
A, B, C (Tab. XII. Fig. 2.) and inſtead thereof, let 
a dry thin Hog's Bladder be ſpread over the Ori- 
fice as ſmooth and tight as may be; or in caſe the 


Rim or Edge of the ſaid Trumpet B C, be armed 


with a kind of Teeth, as ſome are for Ornament- 


Take, and that there be Danger from thence of burſt- 


ing the Bladder in the Expanſion thereof, you may 


put a four-double Paper, with a great round Hole 
in the Middle, upon thoſe Teeth, before you ſpread 
the Bladder over them: This being done, let the 
Trumpet, with its largeſt Orifice DF, be placed 
upon the Side of two Chairs, ſo that it may ſtand 
228 up, and the Bladder be on the Top at 


Now 
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Now in caſe you ſhould lay three or four little 
Feathers of a Quill upon the ſaid Bladder, and 
cauſe a Man lying upon his Back upon the Floor, 
with his Head between the two Chairs, and his 
Mouth directly under the Middle of the Tube E, to 
call or ſpeak out aloud, you ſhall perceive, that the 
Sound ſtriking upon the Bladder will produce a tre- 
mulous Motion in the ſame, and in the little Fea- 
thers lying upon it; which Motion, or Trembling, 
may be likewiſe felt, if you hold the Tube in your 
Hand, and lay your Finger upon the Bladder at B C, 
when any body ſpeaks whoſe Mouth is placed at E. 
Thus then we ſee (taking the Speaking-Trum- 
pet for the Auditory 'Tube AABCC, Tab. XII. 
Fig. 1, and the Bladder for the Drum-Membrane, 
which is expanded over the Auditory Tube at 
go O) that the ſaid Membrane muſt be affected 
with a tremulous Motion, by the Sound entering 
the Ear, as alſo the Hammer 72, whoſe Stalk or 
Handle is faſtenedto the Drum-Membrane. 


SEC r. XIV. The Tremulous Motion of the Auditory 
Bones. 


Now by this Hammer muſt the little Nerve c 7 
(which ſhews itſelf here between the Hammer ꝝ and 
the Anvil ) be likewiſe moved; of which we ſhall 
ſay ſomething more hereafter, But it is particu- 
larly plain that the Hammer 2, being moved by the 
tremulous Motion of the Drum-Membrane, derives 
the ſame Motion to the Anvil , and by that to 
the Stirrup p. | 1 
The Stirrup p, which does here cloſe the Oval 
Orifice in the Porch 4, both by itſelf and the Mem- 
brane that ſurrounds it (this Orifice does not ap- 
pear very plain here, but you may ſee it in Tab. 
XI. Fig. 5, at o, and Fig. 6, at g.) being thus put in- 
to a tremulous Motion, both by the Sound and by 
| the 
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the Trembling of theDrum-Memb 


of the Auditory Bones, we likes 
Air in the Porch 4, and moreove!1 
cular Veſſels 1, 2, 3, and in the o 
of the Cochlea 5, will be moved; 
the round Orifice p (Tab. XI. Fi 
the other Tube, and like the fe 
Fig. I.) by the Auditory Bones, o 
u, the Anvil n, and the Stirrup p 
tion of the Air in the Cavity of tl 
is to be found between the Drun 
this round Qrifice; which Air bey 
Drum-Membrane, and likewiſe b. 
that cloſes the round Orifice p ( 


and the Air Tab. XII Fig. 1.) th: 


other half Tube of the Cochlea 5 


This is the Opinion of Monſieur 


the round Window, from whom V 
in ſomewhat differ : They that p 
them both, or ſtay till the Uncer 
of this round Orifice be removed 
ments. But to proceed: 


SECT. XV. The like Motion in th 
_* Labyrinth. 


THrrs Air being put now into 
out the whole Labyrinth 1, 2, 3. 
Fig. I.) the Membranes that are 


repreſented by Fig. 7. Tab. XI, or 


tory Nerve 6, muſt needs be move 
Nerve enters this Labyrinth thr 
(Tab. XII. Fg. 1.) three of whicl 
vide the Porch, like ſo many Points 
and ſpreading out its Branches 1 
(when they are moved by the Ai 
Porch as in the three Semi- circi 
the Cochlea, the Senſe of Hearing ist 


hilofopher. 


>mbrane, and the reſt 
ikewiſe ſee that the 
over in the Semicir- 
ne one Tube, or half 
d; and alſo through 
. Fig. 5.) the Air in 
1e former (Tab. XII 
2s, or by the Hammer 
ip p; but by the Mo- 
of the Drum, which 
rum-Membrane and 
being moved by the 
ſe by that Membrane 
P (Tab. XI. Fig. 5.) 
that is behind in the 
lea 5, will be moved. 
eur du Verney, about 
m Valſalva does here- 
at pleaſe may conſul 
ncertainty of the Ute 
ved by future Experi- 


1 the Membrane of the 
B 


into Motion through- 


25 35 4, $ (Tab. XII. 
are therein, and are 
„or rather the Audi- 
noved thereby; which 
through five Orifices 
hich are ſeen on this 
oints ; and being there, 
hes into Membranes 
e Air) as well in the 
circular Veſſels, and 


gis thereby ee 
a 
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So that finally theſe Nervous Membranes in all 
the Cavities and Tubes of the Labyrinth 1, 2, 3, 4, 
5, ſeem to be the Inſtruments by which, and the 
Labyrinth itſelf the Place where the Hearing is 
formed, becauſe the Motion of the Sound does there 


affect the Auditory Nerves, or the Membranes pro- 


duced by the Expanſion of the ſame. INN 
Now that this is not advanced by many, with- 
out good Grounds, ſeems to be in ſome Manner 
proved by an Obſervation which Valſalva made up- 
on the Body of a deaf Perſon, Ch. II. $. 10. where 
the Membrane that encompaſſes the Stirrup, and 
ſhuts the Oval Orifice, was found to be all Bone, 
and for that Reaſon the Stirrup was immovable, 
which, according to him, was the Cauſe of that 
Deafneſs ; to which we may add, that the Drum- 
Membrane being broken, the Hearing does not 


| immediately fail, but only after a good while, 


when the other Inſtruments of Hearing, lying too 
naked and expoſed to the Air, are perhaps cor- 


ö rupted. So that properly the Drum-Membrane 
does not ſeem to be the immediate Inſtrument of 
Hearing. SOS 


| SECT. XVI. Convictions from ſome Particulars. 


INo leave it to the Judgment of an Atheiſt 


| himſelf, how many Things relating to the Uſes of 
| theſe Inſtruments of Hearing may be {till conceal- 


ed from us ; or, whether ſo many as are hitherto, 


| known to us, are formed and fixed in the Place 
| where we find them by meer Chance, or without a 
wiſe Deſign? | 


Dares he now aſcribe the Figure of thoſe little 
Trumpets or Horns that deaf People make uſe of, 
to Chance, or ignorant Cauſes ? Can he then with 
the leaſt Appearance of Reaſon, advance ſuch 
Notions of this which is found in the Ears of all 

j Men 
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Men LL, and is repreſented in 7 
the Concha K, and the Auditory 

Eſpecially knowing, as he doe 
encies which any little Things o 
when they get into that Tube; : 
that that Veſſel is encompaſſed \ 
ſmall Glands at A, which have 
little Veſſels, from whence a v 
Matter is continually filtrated ; | 
not only to preſerve the Tube ii 
Moiſture, ſo that it may not be 


the Air, nor yet rendered too 
the ſaid Matter were thinner ; | 


the Way tothe innermoſt Part o 
ricade it againſt Flies, and ot 
by the aforeſaid viſcous Matter, 
tle Hairs that grow therein ; : 
thoſe Creatures ſhould have inſi 
too far, the bitteriſh 'Taſte of th 
ter them from advancing any fu 
The Wonders of this Structu 
far as they relate to the little Mi 
in, may be ſeen in the Books e 
learnedly treated of the ſame, ſt 
Perney, and others: d is one of 
preſented in Tab. XII. Fig. 1. 
the Bone Tube in which it is p 
ſerves to draw the Hammer, an 
leſs to expand the Drum-Memb 
with the other Muſcle f, to « 
Time the Tube HI, which ru; 


of the Drum to the hindmoſt ! 


At g we fee a ſmall Muſcle, whi 
Head of the Stirrup, and which 
leſs the little Membrane that ſhu 
in order to render it more ſervice 
of the Sound. But this we ſhal 


hilofopher. 


n Tab. XI. Fig. 3. by 
ory Tube ABC. 
does, the Inconveni- 
s or Inſects produce, 
e; and ſeeing beſides, 
ed with a Number of 
we likewiſe their own 
a viſcous and yellow 
d; the Uſe whereof is 
de in a proper State of 
be too much dried by 
oo ſoft and flabby, if 
r; but chiefly to ſtop 
rt of the Ear, and bar- 
| other little Animals, 
ter, and alſo by the lit- 
1; and in Caſe any of 
inſinuated themſelves 
of that Matter will de- 
y further. 
ucture of the Ear, ſo 
e Muſcles placed there- 
oks of thoſe who have 
e, ſuch as Valſalva, Du 
je of thoſe Muſcles re- 
g. 1. as ſeparated from 
- is placed; which alſo 
r, and thereby more or 
lembrane, and together 
to open at the proper 
h runs from the Cavity 
oft Part of the Root : 
„Which is inſerted in the 


hich can ſtretch more or 
at ſhuts the Oval Orifice, 
er viceable to the Motion 


e ſhall paſs by. 


SPECT. 
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SecT. XVII. The Difference between the Inſtru- 
ments of Hearing in Toung and Grown People. 


Now if the Wiſdom of the Creator does not 


palpably appear from all the aforegoing, let any, 


reaſonable Body judge, when he ſees, that in Tab. 
XII. Fig. 1. the little Bones of Hearing, ꝝ, n, p, and 
thoſe that compoſe the Labyrinth, 1, 2, 3, 4, 5, are 
of the very ſame Size in a little Child as in a 
grown Man ; whereas all other Bones do moſt] 
grow with the Body, the Reaſon of which, as it 
ſhould ſeem, is, that in caſe the Inſtruments of 
Hearing ſhould alter, the Voice of the Children 
themſelves, of their Parents, and other Sounds, al- 
ready known to Children, might, by the Growth 
of theſe Inſtruments, become ſtrange and uncouth 
to them, and ſo occaſion Miſtakes and Confuſion. 
And to be convinced, that this happens with De- 


ſign, and meerly by the Wiſdom of the Creator, 


we need only take Notice, that where it is neceſſa- 
ry that all theſe Things ſhould remain in the ſame 
State in a Child, and in a grown Perſon, the ſame 
does accordingly happen ; but when any Alteration 


is neceſſary, that alſo happens: Accordingly in a 


grown Perſon, it is neceſſary that the Auditory Tube 
BCC, ſhould be wholly open to the Drum-Mem- 
brane c, g, o, c, and the Membrane of the Drum it- 
ſelf dry, and not too flabby: But if this ſhould hap- 
pen in the ſame Manner in Children, that Moiſture 


with which they are encompaſſed before their 


Birth, would render the Drum- Membrane too ſoft 


and flabby to be of Uſe to them afterwards: From 


whence it is, as Anatomiſts obſerve, that the Au- 
ditory Tube in new-born Children, is narrower, 
and ſtopped by another kind of Matter, inſomuch, 
that the Humidity of the Matrix cannot approach 
it; which ſtopping Matter is found to diſappear of 

itſelf 
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itſelf in a few Days after the Birth, to accuſtom the 
Children by Degrees to the Impreſſion of the Air 
upon the Drum-Membrane, and fo to the Senſe of 
Hearing, of which they are deprived even after 
Birth, ſo long as this Obſtruction laſts in the Au- 
ditory Tube. 


src r. XVIII. Convidtions from what has been ſaid. 


Now let an unhappy Atheiſt ask himſelf whe. 
ther this can be aſcribed to Neceſſary and Ignorant 
Cauſes (as for Chance, I believe no body will pre- 
tend it) that whereas the Senſe of Hearing requires 
proper Inſtruments both in Young and Old, the 
ſaid Inſtruments are of the fame Magnitude and 
Form in both; and that wherever it was neceſſa- 
ry that there ſhould be a Difference, we find not 
only ſuch a Difference, but even'ſuch a one as is 
beſt adapted to the retpeCtive Ages of grown Men, 
and of Children? | 5 

Vea, to one that has not loſt the Uſe of his Rea- 


ſon, this alone ſeems to evince the Goodneſs and 


Wiſdom of our Creator, inſomuch that to diſcover 
the adorable Traces and Footfteps of a Divine Be- 
ing, the moſt obſtinate Atheiſt need only ſeriouſly 
to contemplate the firſt Figure in Tab. XII. and con- 
ſider at the ſame Time, that this is the wonderful 


Structure which, like the Work of a Statuary, is as | 


it were hewed out of the hardeſt Bone in all Men, 
and beſtows on all Creatures the Happineſs of 
- , 
The only Evaſion therefore to which ſuch a mi- 
ſerable Philoſopher can betake himſelf is, that the 
Uſes whereunto all theſe Parts are peculiarly adap- 
red, be not yer entirely manifeſted to Enquirers ; 
which makes them ſtill hope that a dreadful G op, 
whom they have ſo frequently blaſphemed, is not 


to be diſcovered in the Texture of the Auditor) 
Tubes 


Tubes and Inſtruments; as if every thing that is 
ot perfectly underſtood by them, muſt be imme- 
liately imputed to Fortuitous Productions. 

In anſwer to which, we beg him to conſider with 
himſelf, whether all rational Perſons will not con- 
demn this Method of drawing ſuch an abſurd Con- 
cluſion from his own Ignorance only; and tell him 
hat, far from making his own weak Conceptions 
the Ground of his Inference, that thoſe Things 
are formed without Wiſdom ; the great Advan- 


ages reſulting from the Thing itſelf, muſt needs 


induce him to conclude thereupon, that the Ma- 
ker of it was not only wiſe, but in a much higher 
Degree more wiſe than he who paſſes this Judg- 
ment on ſuch a wonderful Machine; and that it 
would be much more commendable in him, earneſt- 
ly to endeavour to underſtand it all, and to examine 
into this Wiſdom, which, though yet concealed 


his Adoration. 

Can he ſhew us plainly and clearly how Sounds 
are produced in 1 3 Hy Haut-bois, and other 
Wind-Muſfick ? Can he account for the Motions and 
Modulations of the Air incloſed in them? Are not 
innumerable Circumſtances relating to the Inſtru- 
ments of Sound, to the Variations of 'Tones, and 
what elſe belongs to the ſame, ſtill a Secret to him, 
and the greateſt Philoſophers? And yet would he 
preſume to aſcribe their Structure, when he obſerves 
their Uſes, to Chance or ignorant Cauſes, and con- 
clude that it was to theſe they owed their Original? 

When therefore he contemplates the Inſtruments 
of Hearing ſo neceflary to all Men living, and the 
great Number of them, let him, in order to come 
to a ſounder Mind, ask himſelf, whether if he could 
with any Shew of Reaſon ſuppoſe a Man, from 
whom he had nothing to fear, to be the Inventer 
thereof, he could not, with much leſs Scruple of 
"Y0k4- 1 Con- 
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from him, ought nevertheleſs to be the Object of 
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_ Conſcience, impute the Wiſdom of ſuch an Ine 
tion to ſuch a Man, than to fortuitous and ign 
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rant Cauſes? and therefore whether it be not th 
Fear of being forced to own an Adorable and Poy 


erful Creator which reſtrains him, rather than tl IL. 
true Evidence of his own Mind; how much {>Mthis ! 
ver he pretends, that nothing elſe induces him  gitio 
deny all the Wiſdom and Contrivance in the does 
Things. 3 1 ſuch 
I fay once again, let our unhappy Philoſoph i Und 
enquire ſtrictly into theſe Things, foraſmuch as n be. 
only his eternal Happineſs (which perhaps is a Jeli te #: 
to him) but all his Content, Pleaſure and Eaſe, eve ſee © 
in this Life, do entirely depend upon it; for thi upo 


Matter being ſo, that it is rather out of Fear d 
meeting a great, and, to his Enemies, a terrib| 


God herein, than from the Conviction of his Judy 


ment, that he refuſes to acknowledge his Dread, ! 


Creator, and yet continues to blaſpheme him, andi tho 


his glorious Attributes, how can he at all be re- ing 
leaſed from ſuch Fear? How can he ever attainſ up 
any certain 'Tranquillity in this Life? when from] are 
the Thouſands of Objects, even from every thing] cox 
that he Hears, Sees, Smells, Taſtes, and Feels, he is} 
continually put to ſeek for Arguments to quiet his] th: 
Mind againſt the Wiſdom, Power and Goodneſs of | be. 


the great Creator, which ſhine forth ſo clearly in] by 


all of them: And in each of which, if he does but] me 


diſcover any thing of thoſe Attributes, as obſcure} te: 


and dark as they may appear to him, he will find] m. 
new, and perpetual Occaſions of Terror. And 
ſince he can no other way defend his Notions, but S- 
by pretending that he is ſtill diſſatisfied in a Buſi- M 


neſs, of which ſo many wiſe Men own themſelves} ſt 


fully convinced, and of the Happineſs reſulting w 
from ſuch Conviction, will he not feel (in con- fi 
templating the ſmalleſt Creature in this his Uncer- ec 


tainty, whether thoſe who own and ſerve a God d 
are 
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are in the right) that continual Doubtings, in ſpite 
of all his Endeavours, will ariſe in his Mind, and 
threaten him, in caſe his Notions are wrong, with 
utter Ruin from the Diſpleaſure of his Maker? 

Let an Atheiſt think with himſelf whether all 
this be not true, and how deplorable then his Con- 
dition muſt be : And whether our Creator himſelf 
does not juſtly make uſe of the Ear to convince 
ſuch as he mentions in the 94th Pſalm, ver. 8, and 9. 
Underſtand ye Brutiſh among the People; and ye Fools, 
when will ye be Wiſe 9 He that planted the Ear, ſhall 
he not hear ? He that formed the Eye, ſhall he not 
{ce ? I beg him therefore to reflect in good Earneft 
upon theſe Things. 


Sect. XIX. What is meant by Sound. 


Now whether or no the Spirit of God has 
thought fit to hint at the chief Properties of Hear- 
ing, ſince Natural Philoſophy has not yet cleared 
up the ſame ; this is plain, that the Properties which 
are beſt known to us at this Time, ſeem to be diſ- 
coverable in his Holy Word. | : 

To give a few Inſtances thereof: It is obvious 
that all we Hear is only a Kind of Sound ; this has 
deen conſidered as a Quality inherent in the Body, 
by all the antient Enquirers into Nature, but a 
more ſtrict and diſtinct Scrutiny has convinced la- 
ter Ages, that by Sound a twofold Thing is com- 
monly underſtood, | _ | 

Fir, A Motion in the Bodies from whence 
Sound ariſes, which again produces a tremulous 
Motion in the Air, as that again moves the In- 
ſtruments of Hearing, by the Tympanum, againſt 
which it firſt ſtrikes. And this Kind, which con- 
fiſts only in ſuch a Motion, is called by the Learn- 
ed, Souus Primus. Vid. Bobnius and Bergerus in 
their Treatiſes about Soz7ds. 

T 2 Secondly, 
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Secondly, By the Word Sound is likewiſe meant, 
that Senſation produced in us by ſuch a Motion; 
ſo that we muſt not imagine that what we hear is 
in the Bodies or Air that ſurround us, in which we 
perceive nothing but a certain Sort of Motion; 


Juſt as in the Senfations produced in our Body by 


the Prick of a Pin, concerning which we muſt not 
fanſy that the Pain we feel is without us, either in 
the Pin itſelf, or in other Bodies ; but that what 


we name the ſenſible or audible S974, does indeed 


begin in our Ears by ſuch Motion of the Air, but 
does not acquire the true Properties of Sound, till 
it be perceived by the Soul, which is after an un- 
conceivable Manner united to the Body, and i 
what we call Souus Secundus. 

So that, not to concern ourſelves nere how the 


Soul is affected, there is one Sound which is formed, 


and has its Exiſtence in external Bodies ; and ano- 
ther Sound in the Ear, and particularly in the La- 
byrinth, by the Membranes that compoſe the ex- 
tended Auditory Nerve; but properly in the Soul, 
by the Paſſions and Senſations which are excited 


therein. 


Now if any one ſhould inſiſt, as it is the Hypo- 
theſis of ſome Philoſophers, that all this belongs 
to one and the ſame Sound, it is but only changing 
the Names, and there will be no Harm in it: It is 
no leſs true however, that, notwithſtanding all 
thefe Things muſt concur to produce a Sound per- 
fect in all its Circumſtances, the Name of Sound is 
given by the modern Philoſophers to both; by 
which means many Properties thereof are deſcribed 


with Eaſe and Brevity. 


SECT. 
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SECT. XX. The Inſtruments of Hearing are uuneceſ- 
ſary without Air: And Convictions from thence. 


Now, as the Eye without Light, ſo this won- 
derful Structure of the Inſtruments of Hearing 
would be in a manner uſeleſs, if he, that takes ſuch 
great Care of all his Creatures, had not vouch- 
ſafed to encompaſs that Globe upon which they 
live witha vaſt Ocean of Air. Does not this then 
adminiſter an Occaſion to us alſo, to praiſe the 
Goodneſs and Wiſdom of the Creator, who has 
been pleaſed ſo to adjuſt theſe Inſtruments of Hear- 
ing, that whilſt Men live and breathe in the Air, 
they are actually adapted to diſcover to us, after 
ſuch a wonderful Manner, the Motion thereof, by 
Means of an Impreſſion which the Sound produces 
in us; and which is only applicable to this Senſe of 
Hearing ? bg | 

Will any one dare to maintain, if he ſaw a Ship 
failing with all its Tackle, that the Ropes, Sails, 
Pullies, and whatſoever elſe is neceſſary to adapt 
it to the Wind, are put into ſuch a State by meer 
Chance, or without Deſign ; and yet that every 
one of them was very uſeful in cauſing the Ship to 
move? And is it not more unreaſonable to aſſert 
the ſame of theſe wonderful Things, which, as tothe 
Manner of their Operation, have hitherto been in- 
ſcrutable? For theſe are not governed by a ſtrong 
and ſenſible Motion of the Air, ſuch as the Wind 
is, but are adapted by a much more ſecret and in- 
ſenſible Motion thereof, with the Aſſiſtance of ſeve- 
ral Muſcles, which dilate or contract theſe Inſtru- 
ments of Hearing: And yet it mult be confeſſed, 
that the Uſes and Advantages of ſuch a Motion are 
much greater than that produced by the Wind in 
2 Ship, in which latter a very few may. be concern- 
ed, but the former affects all living Creatures; and 

T3 the 


286 The Religious Philoſopher. 


the Benefit thereof is communicated to them after 


the moſt convenient Manner, and even without 
any Concurrence or 'Trouble on their Part. 


SEC. XXI. The Nerves that are moved in 
nk: Hearing. 


To proceed now to thoſe other Matters of which 
we promiſed to ſay ſomething in the followin 
Diſcourſe : We haveſhewn before: fn Tab. XI. Fig 
3, aſmall nervous Body EO (which in Tab. XII. 
Fig. 1. is repreſented by c 7) 'This is obſerved to 
run a-croſs the Drum-Membrane, between the two 


Auditory Bones, viz. the Hammer C S, and the 
Anvil BP; and foraſmuch as the Hammer CS i; 


faſtened to the ſaid Drum- Membrane, tis plain 
enoughz that that Membrane being moved by 


Sounds, ſuch Motion muſt neceſſarily be continued 


to the Hammer, and to the ſaid Nervous Cord or 


String EO: So that in every Motion of the Drum- 
Membrane, that is, as often as one hears any thing, 


this little Nerve E O, is put into a tremulous 
on. | ; 


Sr r. XXII. The Uſe of the ſaid Nervous Cord. 


ConcrxNniNG the right Uſe of this little 
Nerve the Opinions of the Anatomiſts are various, 
all of them looking upon ir as a thing ſufficiently 
obſcure. It is called by the Antients Chorda Y m- 
pani, or the String of the Drum, and eſteemed to 
be of the ſame Uſe as the Strings of the Soldiers 
Drums. oy | 7 

Mr Maurice Hoffman in his Idea Machinæ, p.23 2 
has collected the ſeveral Notions of the Learned 
about this Nervous String. Fallopius, ſays he, was un- 
certain what it was; Euſtachius takes it for a Branch 
of the Nerves of the Fourth Pair; notwithſtand- 


ing 


* 
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ing which Mr. Gaſpar Hoffman acknowledges inge - 
zuouſly, that he did not know what Sort of a Body 
this was, nor to what End, nor where it was in- 
ſerted ; and thought it might be an uncertain Work 
of ſporting Nature, and that a great many were 
miſtaken concerning it. Whereupon Riolanus ha- 
ving ſince anſwered him, ſays, that it is a nervous 
Fibre derived from the Auditory Nerve. Finally, 
Monſieur du Verney has irrefragably proved, that 
this nervous Cord is a Branch of the Fifth Pair, 
which proceeding forwards, joins itſelf to the hard 
Auditory Nerve. . 
The ſaid Monſieur du Ferney lays down the Uſe 
thereof in his Treatiſe de Organ. Audit. p 12, 13, 
ſaying, that it communicates Branches to the lit- 
tle Muſcles of the Auditory Bones, and what elſe 
there may be in the Cavity of the Drum, in order 
to produce Motion. | ls 
Monſieur M. Hoffman ſuppoſes, that it ſerves to 
communicate Motion and Senſation to the Drum- 
Membrane, at leaſt to give it its proper Tenſion. 
Touching this String, the Reader may conſult 
Valſalva, who having written later than the above- 
mentioned Gentleman, has declared his Opinion 
with ſome Warmth in his accurate Deſcription of the 
Ear, Cap. II. S. 22. Theſe are his Words, as they ſtand 
there; Moreover, that this nervous Branch runs ſo 
naked and undiſcovered, ſo fimple and alone, ſo regu- 
larly and ſo conſtantly through the Cavity of the Drum, 
and particularly, that it lies ſo between the Auditory 
Bones, that it is immediately put into Motion as ſoon 
as ever the ſaid Bones are moved; all theſe Things 
Heu, that there is ſome great Myſtery of Nature con- 
cealed in this Branch, and have therefore induced me 
frequently to contemplate the [ame both with my Eyes 
and my Mind, being defirous to find out ſomething per- 
haps new in the Diſſection, or at leaſt the Cauſes there- 
of. After which he tells us what his Thoughts were 
1 con- 
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concerning it, and what he had begun to diſcover 
therein, and ſo concludes with theſe Words: By 
fince I have not yet had an Opportunity to employ [q 
much Pains as I was defirons, and as was requiſits 
in this Matter, I ſhall content myſelf with baving 
made known my Intentions and Purpoſes, and ſay ni 
more about it at preſent, 

This Gentleman does likewiſe own, that thi 
Branch lies between the Fifth Pair and the Audi. 
tory Nerve; but adds, that he can't ſee why we 
may not as well take it for a Branch of the Audi- 
tory Nerve, carried on to the Fifth Pair, as a Branch 
derived from the Fifth Pair to the ſaid Auditory 
Nerve : But whether we maintain it to be the firſt 

or the laſt with Monſieur du Verney, it is certain, 
that this String has likewiſe a Communication with 
the Fifth Pair; and that being put into Motion by 

. Sounds, it cannot avoid continuing ſuch Motion, 

both to the Fifth Pair, and tothe Auditory Nerves. 
I have been more prolix in relating the Senti- 
ments of the Principal Anatomiſts upon this Mat- 
ter, to ſhew that this little zervors Cord has occa- 
fioned very ſerious Reflections among ſeveral Per- 
Tons, and that many have ſuſpected, that there is 

ſomething ſtrange and uncommon therein: And! 
| ſhould not have offered my own Opinions concern- 
ing the Operations of the ſaid Cord, and the Pur- 
poſes for which it ſeems to be made, were it not 
to convince the Atheiſts and Unbelievers, or at 
leaſt weak and wavering Chriſtians, that they 
will find ſomething in the Structure and Contri- 
vance of this String, that may excite in them not 
only Admiration, but alſo Reverence for the Ado- 
rable Maker of it. To propoſe it therefore briefly: 


SECT, 


SE 
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SECT. XXIII. The Fifth Pair of Nerves to excite 
. ; I)ße Paſſions. | 


H ow much the Fifth Pair of Nerves contributes 
towards exciting our Paſſions or Inclinations with 
reſpect to the 1ntercoſtal Nerves, which iſſuing fre- 
quently with a double Branch out of the ſaid Fifth 
Pair, liberally communicate Sprigs to all the Parts 
of our Body, and cauſe Motions therein, may be 
learned from the Words of this great Enquirer into 
the Nerves, Vieuſſens, p. 236, in 8vo. who ſays, 
That the [aid Pair is not only carried on to the Eyes, 
Noſe, Palate, Tongue, Teeth, and al the Parts of the 
Mouth and Face; but that it derives its Branches to 
every thing that is in the Breaſt and Belly, and is 
even continued down to the Feet by the Intercoſt als; 
adding farther, p. 327, that this Communication 
of the Branches of the Fifth Pair is, among other 
things likewiſe, the Cauſe why, purſuant to the va- 
rious Motions that are produced in the Brain, all 
the Parts of the Body, and particularly of the Breaſt, 
are differently affected, and the Signs of our In- 
clinations impreſſed upon our Faces, which are al- 
together adapted to thoſe Paſſions that are moved ; 
and accordingly by the Changes of our Counte- 
nances, the ſeveral Emotions, or Aﬀections of Love 
and Hatred, of Joy and Sorrow, of Fear and Bold- 
neſs, are clearly exprefled. FLAY 
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Stet. XXIV. The Dura Mater produces the like 
1 Emotions. 


Secondly, How much the Motions of the Dura 
Mater, which encompaſſes the Nerves, do likewiſe 
contribute to the producing theſe Paſſions and 
Emotions in the Mind, is known to Surgeons when 
they touch the ſame, and to Phyſicians too very 

fre- 
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frequently in the Diſtemper called the Phrenitis or 
Frenzy, in which it appears that by the pricking 
of this Membrane (whereby its Expanſion is aug- 
mented, and the Manner of Motion altered) con- 
fuſed Thoughts and extravagant Paſſions, ſometimes 
Weeping, then again a ſudden Fit of Laughter ; one 
while Fear, another while Boldneſs and Anger, and 
innumerable other irregular Motions in Actions and 
Words, without any external apparent Cauſe, are 
produced in the poor Patient. Now this great In- 
ſtrument of ſo many Actions, this Dura Mater, has 
many of its Nerves from the Fifth Pair, as the aid 
Vieuſſens has ſhewn in ſeveral Places; ſo that that 
is likewiſe moved thereby. 


SECT. XXV. The Eighth Pair produces the [ame 
Effet So 


Thirdly, Ir may be likewiſe obſerved from the 
ſaid Vieuſſens, p. 347, that in many Caſes the Nerves 
of the Eighth Pair, which the Antients name the 
Wandering Nerves, or Par vagum, encompaſs thoſe 
of the Fifth Pair in their Operations; and conſe- 
quently in many Places, by the Interpoſition of the 
Nervous Branches, thoſe of the Eighth Pair are in- 
ſerted in the Intercoſtals which proceed from the 
Fifth Pair. And how much therefore thoſe of the 
Eighth Pair do likewiſe help to excite the Paſſions, 
appears from the ſame Author, p. 34), and 348, 
where he ſays, Since the Eighth Pair has a Commu— 
nication with the Auditory Nerves about the Origit 
thereof, we find the Reaſon why not only different 
Paſſions are excited inthe Soul, according tothe Dif- 
ferences of Sounds, but alſo whythe Heart and other 
Parts, yea, even the whole Body, are variouſly af- 
felted thereby. 


SECT. 
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8 ECT. XXVI. The Auditory Nerve produces the 
like Effect. 


Fourthly, Wx find the aforementioned Monſieur 
Vieuſſens diſcourſing about the Auditory Nerves 
in the following Manner : Theſe Auditory Nerves 
riſe cloſe to the Reot of the Eighth, or. Wandering 
Pair, with which the ſofter Branch of the ſaid Nerves 
runs along; whereby it comes to paſs, that there is 
ſuch a great Sympathy between the Ear and the Bow- 
els, which are provided with this Eighth Pair, that 
according to the Variety of the Sounds, varions Mo- 
tions are produced not only in the Brain, but like- 
Wiſe inthe Breaſt, and oftentimes in the whole Body, 
and thereby (viz. on Occafion of theſe Motions ) vari- 
ous Notions and Conceptions are excited in the Soul. 

Beſides all this, it is likewiſe found that the 
harder Auditory Nerve is likewiſe inſerted in the 
Eighth and Fifth Pair, and alſo ſends a Branch to 
the Dura Mater, beſides thoſe which it gives to the 
Inſtruments of Hearing. See Vieuſſens, p. 340, 
and 341. | 5 OT 


Seer. XXVIII. The Motion of the Chorda Tym- 
pani does likewiſe excite the Paſſions. 


FRO x all which it is therefore plain, that by the 
Motion of the Fifth Pair, and by that of the Audi- 
tory Nerve, our Paſſions are excited; and that the 

Fifth Pair produces this Effect both from itſelf, as 
it ſends ſeveral Branches to the Dura Mater, and a 
great many to the Eighth Pair, which Eighth Pair 
does likewiſe excite the Paſſions : The Auditory 
Nerve alſo has the ſame Effect, becauſe it is inſert- 
ed in the Fifth and Eighth Pair, and in the ſaid 
Dura Mater, Ta 


Now 
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Now foraſmuch as it has been already ſhewn that 
the Drum-Membrane, which is moved by every 
Sound, can undergo no Motion unleſs the Audi- 
tory Bones, and by them the Chorda Tympani E O 
(Tad. XI. Fig. 3. and C. Tab. XII. Fig. 1.) be 
moved at the ſame Time : And foraſmuch as Dy 
Verney and Val/alva have both proved that this is a 
Branch lying between the Fifth Pair and the hard 
Auditory Nerve, and inſerted in both ; it follows, 
that this Chorda being always moved by Sounds, 
both theſe Nerves mult likewiſe ſhare in the ſame 
Motion: Wherefore it is manifeſt, that the Ope- 
ration of this Choraa does likewiſe, among other 
Things, conſiſt herein, namely, to bring the Body 
into Emotions, or Paſſions of Mind, by theſe Nerves, 
or at leaſt to diſpoſe and prepare it for the ſame. 
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SRT. XXVIII. hy the Hearing, above all other 
Senſes, is beſt adapted to theſe Purpoſes. 


Tur Sigbt is commonly eſteemed the moſt ex- 
cellent of all the Senſes ; and Experience itſelf has 
made it a Proverb, That One Witneſs, who has ſeen 
a Thing, is more to be credited than Ten that have 
heard it ; which may be the Reaſon, perhaps, that 
the Hearing may be adapted by its Structure, even 
beyond the Sight, to ſtir up Paſſions and Emotions 
in Humane Minds. POE EET On em: 
But conſidering that the Great Go p, accord- 
ing to his endleſs Wiſdom and Mercy, has thought 


fit to propagate Saving Faith in his adorable Son 


by the Means of Hearing, as well before he took up- 
on him Humane Nature, as particularly after that 
he left this World and entered into his Glory 3 It 
ſeemed to me (if one may preſume to ſay any thing 
of the Wiſe Deſigns of the Almighty, when they 
are not fully revealed to us) for theſe Reaſons, that 
the Inſtruments of Hearing have received ſuch a 

different 
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different Contexture from thoſe of all the other 
Senſes. For, in Order to adapt them for ſo uncon- 
ceivably a great Work, the following Properties 
are neceſſary thereto. 

Firſt, That the Hearing, among all the Senſes, 
ſhould have the Faculty to repreſent to the Mind 
abſent 'Things, either future or paſt, by the Means 
of the Sound of Words, and to make us comprehend 
them as if they were preſent ; whereas the Sight, 
and other Senſes, are only affected by Ms that 
are preſent to them. 

Secondly, That the Inſtruments belonging to the 

Senſe of Hearing, have moreover ſuch a particular 
Structure, whereby they are enabled to excite all 
our Paſſions and Inclinations, and to awake the 
Powers of our Minds. 
The firſt Property is proved by 8 the 
Second has been already ſnewn by the Deſcriptien 
ue have given of the Chorda Tympani, and the other 
Inſtruments of Hearing, to which might perhaps 
be added, as another Cauſe, Firſt, that the Drum- 
Membrane itſelf conſiſts of the Union of two 
other Membranes, one of which is the Skin of 
the Auditory Tube, and the other a Part of the 
Dura Mater which extends itſelf thereto. Secondly, 
that the Air, which is put into Motion by Sound, 
can immediately affect the Dura Mater by the little 
Holes in the Cavity of the Drum, and by the 'Tube 
which is continued from thence to the Palate. 
Theſe Diſcoveries we owe to Valſalva. But this 
we leave to the further Conſiderations of the Learn- 
ed: Let it ſuffice here, that it has been plainly 
enough proved, that thoſe Inſtruments that belong 
to the Senſe of Hearing are adapted to excite the 
Paſſions. 


+ 


SECT. 
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SecT XXIX. An Experiment to ſhew the Force of i . 
- AMAnuſick. t 

| { 
Ix the Hiſtory of the Royal Academy in France, f 
for the Tear 1117, (under the Head of Obſervatim I 
upon Phyſicks in General) we find a Relation of; W a 
great Muſician, and in the Hiſtory of 1708, of x 0 
Dancing-Maſter ; the firſt of whom was taken witha tt. 
coytinued Fever and great Ravings, and the laſt o 
with a very violent Fever attended with a kind of MW v 
Lethargy, and afterwards with Madneſs ; and that fi 
both of them were perfectly reſtored to their Senſs MW fc 
by Muſick. ; Ve 
We alſo find ſeveral Obſervations made upon h. 
Perſons that have been ſtung by a Tarantula, 2 as 
Creature found in Italy, of the Shape and Size ofàa la 
great Spider, which has produced the extreameſt u 
Diſorders in their Underſtanding, Motions and ci. 
Powers of Life; the Faces of ſome turning black, 1 T 
their Feet and Hands as if they were dead; others 7 

t 


lying Speechleſs, or in deep Melancholy, ſeeking 
Solitary and Burying Places; ſometimes digging to 
Pits and Holes, which they fill with Water, and 
wallow in the Mud thereof like Swine : Finally, | wt 
T5 after having undergone innumerible Miſeries, their 80 
| Diſtempers have only ended with their Lives. | {tr 
| I ſhall not enquire into the Cauſes thereof, but ve ce! 
are taught by Experience, that this great Evil, for I M 
which hitherto no other Remedy is known, can on- ple 
ly be cured by the Sound of Muſick, of which di | {ta 
ferent Airs and Tunes muſt be played, according bu 
to the different Nature and Colour of thoſe Zara 
tula's that have given the Wound. © 
They that deſire a fuller Information of thek 
Matters, may be pleaſed to conſult what S1gn1o! 
Bazlivi has ſaid about it. | 


Whilk 
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Whilſt I was writing this, a certain learned 
Gentleman, and a great Maſter in Muſick, did me 
the Honour of a Viſit ; and, as our Diſcourſe occa- 
ſionally fell upon this Subject, was pleaſed to in- 
form me that the famous Italian Muſician, Angelo 
Vitali, had related to him the following Story, and 
aſſured him of the Truth of it; namely, that a 
certain Player upon the Lute at Venice had boaſted, 
that by his playing he could deprive the Hearers 
of the Uſe of their Underſtanding : Whereupon he 
was ſent for by the Doge, who was a Lover of Mu- 
ſick, and commanded to put his Art in Practice be- 
fore him ; where, after having played ſome time 
very finely, and to the Amazement of the Hearers, 
he at laſt began a mournful Tune, with a Deſign, 
as far as he was able, to put the Doge into a me- 
lancholy Humour, and preſently after, he ſtruck 
up a jovial one, to diſpoſe him to Mirth and Dan- 
cing ; and after having repeated thoſe two Kinds of 
Tunes ſeveral times by Turns, he was ordered by the 
Doge, who ſeemed to be no longer able to endure 
thoſe different Emotions which he felt in his Soul, 
to forbear Playing any longer. 

Now that ſuch ſudden Variations in 'Tunes, by 
which Men are in one Minute's Time rendered very 
Sorrowful, and the next no leſs Merry, do produce 
ſtrange Effects upon our Minds, may eaſily be con- 
ceived by thoſe that have ever felt the Power of 
Muſick from an able Hand: At leaſt, it is ver 
plain from hence, and from numberleſs other In- 
ſtances, how much the Senſe of Hearing contri- 
butes towards exciting the Paſſions. 
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Sr r. XXX. The Force of other Sounds. 


Howevex, let no body think that nothing but 
good Muſick is capable of exciting Paſſions ang 
Diſorders in the Minds of Men, fince we have ſeen 
the like Effects produced by other Sounds. Eve. 
ry body can furniſh Inſtances of the extraordinary 
Emotions and Paſſions which the Noiſe of a Drum, 
and the Diſcharge of Guns, do excite in the Souls 
of thoſe that have been in Sieges or Engagement; 
by Sea or Land. 5 

Phyſicians likewiſe meet with many ſuch Inſtan. 
ces in their Practice. Thus we ſee Women tha 
are troubled with Hyſterical Fits, oftentimes upon 
the ſhutting of a Door, the falling of a Book, or 
any other unexpected Sound, very much diſturbed 
and frightened, ſo as to ſtart or leap at it. 

I have met with ſome, that being troubled with 
this grievous Diſtemper, are not in a continua 
Fright, but complain very often, that they fanſy 
they hear the common Voices of Men, juſt as if 
they were the ſhrill Sounds of a great Bell conti- 
nually ringing in their Ears, which made them rea- 
dy to faint. 


CoNTEMPLATION XIV. 
Of the Senſes of Taſting, Smelling and 


Feeling. 


— 


Seer. 1. Of the Neceſſity of the Taft. 


OW as the Great Creator is wonderfully 
Wiſe and Gracious in adapting us to the 
Senſes of Seeing and Hearing, he is not leſs ſo in 
the Manner by which he makes our Meat and Drink, 


the two neceſſary Supports of a decaying Life, ſo 


agreeable to us. | 
It ſeems very unreaſonable and improbable, that 


any body ſhould be negligent in the ſeaſonable Uſe 
of Food; but, unleſs it had alſo pleaſed the Good- 


neſs and Loving-kindneſs of our adorable Creator, 
to beſtow upon us the Senſe of Taſting, and there- 
by to render the Trouble of Eating and Drinking 
grateful and pleaſing to us, there ſeemed a Danger 
| that many People would have conſidered it as a Bur- 

then and Slavery, and would therefore have often 
let it alone, at leaſt, they would not have uſed it 


in due Time or Quantity. And this will not ap- 


| pear ſtrange to any body that has ever obſerved 
with how much Averſion, and many Times with 
Loathing too, we are brought to the Uſe of Medi- 
cines, which, with reſpect to the Neceſſity of them, 
do far exceed Food itſelf, 
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Se cr. II. The Seat of Taſting is in the Month, 


Nou can any Man think that it happened with. 

out the Wiſdom of the Creator, that the Senſe c 
Taſting ſhould be juſt placed in the Mouth, in 
which all Food is at firſt received, maſticated, 
made {mall by Chewing, and moiſtened with Spit. 
tle, and no where elſe ? 


SEC T. III. Several Notions about the Inſtruments 
of Taſting. 


Bur, in how great Darkneſs the Antient 
were, with reſpect to the true Inſtruments by 
which this Senſe of Taſting is performed in us, 
and how doubtfully and variouſly even the Mo- 


dern Enquirers have writ concerning them, may 


be learned from the Letter of Malpigbi de Lingui, 
ſome placing the true Inſtrument of 'Taſt in the 
upper Membrane of the 'Tongue, others in the 
ſpungy Membrane thereof; others again in the 
Nerves that are ſpread throughout the whole 
Tongue ; ſome in the Almond-Glands, and their 
extended Membranes, others in the Throat ; 1 
few in the Palate; which. laſt have been entirely 
confuted a few Years ago, by the learned Bobnius, 
Circul. Anat. p 375. At preſent moſt People place 
them in thoſe little Protuberances, which they cal 


the Papille, or Nipples. 


Sr. IV. The Inftruments of Taſt. 


Wr ſhall not let ourſelves farther into this Mat 
ter, which perhaps may be hereafter cleared W 
by more Experiments, but only ſay, that the la 
of the above-mentioned Opinions is eſteemed the 


trueſt, by the greateſt Enquirers into Natur 
among 
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among the Moderns. We ſee then, that the Stru- 
cture of the little Nipples appear peculiar in the 
Tongue above other Parts, and that they have ſuch 
a ſingular Form, as ſeems to be required for one of 
the external Senſes ; fince it is probable, thar in 
the Tegument of the Tongue theſe Orifices were 
expreſly made, in order to admit into them the Par- 
ticles of Food moiſtened by the Glands, and to con- 
vey them to the Papilæ that lie there-under, 
whereby they are affected with that Senſation which 
we call Ta}t. 
For which Purpoſe the accurate Diſſections of the 
above-mentioned Malpigbi and others, have ſhewn, 
that the Nerves of the Fifth and Ninth Pair, which 
are held to be the Nerves of Taſting, are inſerted in 
theſe Papillæ after a particular Manner, and ſeem 
chiefly to form this wole Nerve and Papillous Bo- 
dy; accordingly (as it is likewiſe obſerved by the 
ſame Malpigbius de Ling14,,p. 16.) we find, that 
the Nerves that are adapted to one of the external 
Senſes, are at laſt dilated into a flat and membranous 
Body. | 
1 45 in what manner ſoever all this is of Uſe to 
the Senſe of Taſting, we may at leaſt obſerve here 
likewiſe the wonderful Wiſdom of the Creator, 
who has been pleaſed to lodge in the Parts of the 
Mouth ſuch Inſtruments as are proper to excite in 
us this Senſation of Taſt ; of which, though the Stru- 
cture were perfectly underſtood by Anatomiſts, yet 
the moſt skilful of them all could never be able ſo 
much as to gueſs how the Soul would be affected 
thereby, had he not before-hand been taught by 
continual Experience, what it is to Taft a thing. 
And can any one fancy that ſo Neceſſary, ſo Won- 
derful a Texture derives its Origin from meer Chance, 
or the ignorant Laws of Nature ꝰ 1755 


LLIS ©. 
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S ECT. V, and VI. Experiments to ſhew that the 
Taft is in the Palate. 


Tur famous Enquirer into the Secrets of Na. 
ture, Malpighi, has diſcovered Papillæ, or Nipple, 
in the Palate, or Roof of the Mouth, and in the 
| Cheeks alſo ; ſo that according to his Hypotheſis, 
the Palate, being likewiſe provided with the true 
Inſtruments of Taſt, muſt neceſſarily have that 
Senſation alſo. 
To this we may add, that the later Writings of 
the Profeſſors Bergerus and Hoffmanus, publiſhed 
ſince the Year 1700, do alſo poſitively aſcribe the 
Taſt to the Palate, affirming, that Pliny in his Na. 
tural Hiſtory has done the ſame ; but they are parti 
cularly induced thereto by the afore-mentioned Ob- 
ſervations of Malpight ; and farther, by the Account 
we have in the third Year of the German Ephemeri- 
des, of a Childof about eight ornine Years old, in 
Lower Poictou, who in the Small Pox loſt his whole 
Tongue by a Cancer, and ſpit it out by Piece-meal; 
inſomuch, that at laſt there did not remain any Sign 
that he had had one. Notwithſtanding which, 
this Child did not only Speak, Spit, Chew, and 
ſwallow his Victuals, but could likewiſe Taſt, by 
the remaining Structure of his Mouth; and (as the 
Author, who was a Surgeon of Saumur ſays, Ch 8.) 
he could diſtinguiſh all Kinds of Taſtes very well; 
whence the Writer farther infers from Pliny, that 
the Taſt muſt alſo belong to the Palate. 

But ſince this is a thing in which Experience, 
as in all others, ought to be the Judge, and as the 
Trial hereof may be eaſily made, let a Man only 
take a little powdered Sugar, Syrup, or any other 
ſweet Matter, and lay it upon the Tongue, and 
as ſoon as ever they are melted, he will begin to 


raſte; probably, becauſe they then begin to pene- 
”. 


ment of the Tongue, with the Moiſture of the 
Spittle, and ſo irritate the Nervous Papillæ that lie 
under the ſame. 

But if he proceeds farther, and endeavours to 
ſwallow the ſweet Matter when 'tis melted, and 
to that End, preſſes it with the Tongue againſt 
| the hinder Part of the Palate, he will plainly find, 
that that Part is likewiſe affected with the Sweet- 
neſs ; and eſpecially, if after ſuch Swallowing, he 
preſently draws the Tongue back again to the Pa- 
late, keeping it down in ſuch a Manner that it can- 
not touch the ſame, he will find, that when after- 
| wards the Taſt of the Sugar does act upon the 
| Tongue a little more ſenſibly, the Palate will be alſo 
| more ſenſibly affected with it for a Time. From 
whereby, at leaſt, of how little Moment ſoever this 
Experiment is, all thoſe diſagreeing Notions ſeem 
to be over-thrown, and the Opinion, that the Senſe 
of Taſting is likewiſe in the Palate, is eſtabliſhed 
upon them. 


Sect. VII. The Inftruments of Smelling. 


Now to paſs on to the Senſe of Smelling ; Can 
any one, without acknowledging the Wiſdom and 
Goodneſs of Gop, obſerve, that whereas the Bone 
of the Head is otherwiſe ſo hard, the Nerves of 
Smelling have a Bone to themſelves, which, in or- 
der to afford them a Paſſage, is full of little Holes 
like a Sieve, and which is therefore called the Spor- 


| gy, or Sieve-like Bone, through which the ſaid 


| Nerves tranſmit their little Threads and Branches 
| (being there encompaſſed by the Dura Mater) to the 
| Papillous Membrane or Fleſh, as ſome call it, which 
lines the Cavities that are in this Spongy-Bone, 
and in the 'Top of the Noſtrils, and which Nerves 
are expanded therein, in order probably to com- 


U 3 „ 


The Religious Philoſopher. 301 


trate and ſink into the Orifices of the upper Tegu- 
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poſe the Inſtrument of Smelling ? For that this In. 
ſtrument, which produces Smelling, is not below, 
but at the Top of the Noſtrils, appears from hence; 
that in order to ſmell, a drawing in of the Breath 
is neceſſary, whereby the Particles of the Olfacto- 
ry Matter being mingled with Air, muſt ſtrike with 
ſome Force againſt the Papillous Tegument, to 
produce the Senſe of Smelling: And every one that 
holds his Breath, though never ſo little, can eaſily 
experience, that though any Smell be brought under 
his Noſe, yet he is not affected with it, till he drays 
in his Breath again. 

This Experiment ſeemed indeed too trifling ard 
too well known to be mentioned here, were it not 


That a certain Learned and Ingenious Author had 


denied the ſame. From whence again, as above, 
in the Buſineſs of Taſting, the Weakneſs of all that 
is Humane does but too eaſily appear. 


S ECT VIII. Convictions from the foregoing Ol. 
ſervations. AT: 


No v, can any one that is endowed with Reaſon 
deny the wiſe Diſpoſitions of theſe Inſtruments, 
namely, that ſince the Olfactory Particles are con- 
veyed by the Air, the Inſtruments of Smelling are 
to be found exactly in the Place through which the 
Air continually paſſes and repaſſes on the Account 
of Reſpiration? That they are placed juſt over the 


Mouth, to communicate to us, at the firſt, by this 


Senſe of Smelling, ſome Knowledge of the Qua- 
lities of Meat and Drink which we are about to 
uſe ? That the Noſtrils are broader at the Bottom, 
that they may receite ſo much more of the Olta- 


ctory Particles; but narrower at the Top, to the 


End that by the Compreſſion of thoſe Particles, 
the Olfactory Membrane and Nerves may be the 
more powertully affected therewith ? _ 

5 SECT. 
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Sect. IX. The Senſe of Feeling. 


BESTIDES the foregoing Senſes, the Inſtruments 
of which are all diſpoſed in their proper Places, 


there is one more, which is called the Feeling, which 


is in a manner diſtributed throughout the whole Bo- 
dy, eſpecially, if we underſtand thereby the Senſa- 
tion of Pain: But if we do not extend it any farther 
than to that Power or Faculty by which, when we 
touch any Bodies without us, we are enabled to 
diſcover the Roughneſs or Smoothneſs, the Soli- 
dity or Fluidity, and other Qualities thereof, we 
can only then ſuppoſe the Seat of this Senſe to 
be in the Skin. Accordingly, we know that this 
latter is diſtinguiſhed in the Latin Tongue by 
the Word Tactus, or Touching ; and that when 
we would mention the Senſation of Pain, we ex- 
N it by the Word Sen/us, and not Tactus Do- 
orts, „ e Re 


SECT. X. The Inſeruments of Feeling. 


No w that this laſt; that is to ſay the Touch, is 


only ſeated in the Skin, which is naked and ex- 


poſed to the Objects that are without us, is ſuf- 
ficiently known to the Modern Anatomiſts; as 


alſo, that there is in the Skin a Diſpoſition and 
. Contexture analogous to that of the Tongue, 


- Which the diligent Malpigbi and others find to con- 


{iſt (beſides the Blood and other Veſſels) of Glands, 
each of which has a little Receptacle or Hole that 
is open externally, and affords a Paſſage to the 
Sweat and Perſpiration : From whence it comes, 
that there ariſe outwardly from the ſaid Skin little 
Pyramidal Protuberances like Nipples, which are 
encompaſſed and faſtened together by a Reti-for- 

U 4 mous 
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mous Body lying between the Cutis and Cy. 
ticula. ; 

Theſe Papillæ or Nipples, are what have been 
of late Years, and with great Appearance of Truth, 
accounted the Inſtruments of Feeling, becauſe the 
Microſcopes ſeem to inform us that they ſpring 
from the Nerves, the Branches of which are in. 
ſerted very thick in the Skin, and are more nume- 
rous in Proportion, than thoſe that run to the 
Muſcles or any other Part, as the great Defcri. 
ber of Nerves, Vienſſens, has ſhewn in his Preface 
concerning them, It is likewiſe plain from hence, 
by the Help of the Microſcope, that theſe Pa. 
pillous Protuberances make the upper Skin riſe 
in many Places, to the End that it may be ſo 
much the more eaſily affected by the Contact of 
External Bodies. 1 


SECT. XI. Convictious from the foregoing 
Obſervations. 


How uſeful now this Senſe of Feeling is to 
Mankind in numberleſs Caſes is ſufficiently known; 
and the more, becauſe every one that wants it, is 
in many Accidents diſabled from preventing his 
Ruin ; as has been found in one, who having loſt 
the Senſe of Feeling, together with Motion, on 
one Side of the Body, and ſiting too cloſe to the 
Fire, was miſerably burnt before he was in the 
leaſt aware of it. Can then an Atheiſt ſay, that 
he is not bound to be very thankful for ſo great a 
Benefit as this Faculty is, whereby he is immedi- 
ately made ſenſible of any violent Heat, and conſe- 
quently enabled to avoid the ſame, and many other 
Inconveniencies? Or will he ſay, that it is a 
ſimple and ignorant Cauſe that has beſtowed this 
Senſe of Feeling, not only upon one * 

ikewiſe 
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likewiſe upon all, and fixed it not in one only, but 
in all the Parts of the external Skin, 


SECT. XII. The Fingers and Palms of the Hand 
bave a more acute Senſe of Feeling than other 
Parts of the Body. 


Is it without Deſign, that in thoſe Parts in 
which we explore and feel external Objects, this 
Senſe is much more fine and tender than in thoſe 
which we ſeldom uſe for that Purpoſe ; for it is 
known to every one, that a Man feels more accu- 
rately with the Hollow or Palm of the Hand, or 
the Tips or extream Parts of the Fingers, than in 
moſt other Places? 5 Es 
And this is one of thoſe Reaſons from whence it 
is inferred, that this Papillous Body which lies be- 
tween the Skin and the upper Membrane is the real 
Inſtrument of Feeling; ſince it appears by Expe- 
rience (according to. the Teſtimony of Malpigbi, 
and after him of Bobuius, Bergerus, and others) that 
in thoſe Places, namely, the Palm of the Hand 
and the Tops of the Fingers, which above other 
Parts are particularly uſeful in Feeling, there is 
likewiſe a greater Collection of theſe Papillæ or 
Protuberances, than in the other Parts of the Body, 
which are not ſo frequently uſed for that Purpoſe. 
It is likewiſe obſerved by Bergerus, that theſe Papilla 
are much more numerous, as well as large, at the 
Tip of the Tongue, and in the Lips; and that 
theſe Parts do feel more accurately, as it is neceſ- 
ſary they ſhould, to the End that they may imme- 
diately diſcover when the Food is too warm, or pre- 
judicial any otherwiſe. 


SECT. 


— — — — — — 


even to all Men who are in Health : And then let 
than the Skill of an Artificer in the Conſtruction of WM 


any curious Machine. 


bour and Trouble of Eating and Drinking, will he 


with a Covering and Skin which has the Faculty 
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Srer. XIII. Convittions from what has been ſaid Hthi 
above concerning all the External Senſes. 


We do now here intreat all ſuch as ſtill ſeem 
to doubt of the Wiſdom, Goodneſs and Power of 
their great Creator, yea, even the moſt unfortu. i 
nate and obdurate Atheiſts, in caſe they can or will 
receive any kind of Inſtruction, that; they would 
ſeriouſly confider with us this wonderful Diſpo- 
ſition and Structure of the Senſes, and the vaſt Ad- 
vantages accruing thereby, not only to. one, but 


them fay, whether they can {till maintain with: 
good Conſcience, that the Greatneſs and Good. 
neſs of him that formed them, does not ſhine out 
as brightly, yea, and more too in all theſe Thing, 


When he conſiders that the Smell and the Taſt 
do likewiſe ſerve to inform us, not only of the good 
and bad Qualities of our Food, but that the Plea: 
ſure which we find thereby excited in us, is an In. 
ducement to undergo this daily and continual La- 


ſay, that this happens by Chance, and that he is 
not at all indebted to Providence for all this? That 
is to ſay, for ſuch noble Exhalations and Perfumes 
that proceed from ſo many Plants, Herbs, Flowers, 
Gums, Spices, and other Things; for ſuch a Varie— 
ty of agreeable Taſtes, which he daily enjoys from 
all thoſe Eatables and Drinkables that ſerve for Food 
and Refreſhment to us. | „ 
When he ſees that ſeveral Parts belonging to out 
Bodies, ſuch as Bones, Nails, Hair, 'Teeth, fo 
far as they are naked, have no Senfation in them, 
and yet our whole Body is encompaſſed externally 


ot 
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Lf making known to, and informing us of every 
thing that does ſenſibly approach and touch it. 
Can he think ſuch a Structure as this is brought 
about without any wiſe Deſign, and will not any 
intelligent Perſon think it unconceivable ? | 
When he conſiders, that the great Wonder of the 
Sight enables him to- contemplate the Sun, the 
Moon, and even thoſe Stars that are at an uncon- 
ceivable- Diſtance from him; and that this Senſe 
is adapted to an Enquiry into the Magnitude and 
Motion of ſuch glorious Creatures, and td obſerve 
their Laws and Properties ; that this Senſe of See- 
ling can impart to him the Knowledge of many 
Things that are out of the Reach of all the other 
Senſes; that its Inſtruments are of ſo wonderful 
{a Structure as has been already ſhewn : Thar to 
the end that nothing may be wanting to render 
this Senſe compleatly uſeful, the immenſurable 
Space of the Heavens is every where filled with 
Light: And particularly, to the end that this Sen- 
ſation ſhould not be produced in Men without Plea- 
ſure and Agreeableneſs, the unconceivable Number 
of Rays of Light is divided into ſo many kinds, ei- 
ther of Figure or Motion, as repreſent to us all vi- 
ſible Objects with the moſt pleaſing Colours. Can 
he ftill fancy, that there is no Deſign nor Contri- 
vance in all this; and that ſuch a wonderful Or- 
der and Regularity of every thing, with reſpect 
to each other, whereby Light is thus adapted to 
the Eye, and the Eye to Light, are all of them 
the Reſult of Cauſes working together without Or- 
der, and without Underitanding ? Let him once 
again ask himſelf theſe Queſtions in his moſt ſeri- 
ous Retirement. | wr to . 
The rather, if he obſerves, that the Hearing in- 
forms us of the Motion and Percuſſion of Bodies, 
of which we oftentimes can get no Knowledge by 
other Senſes ; no, not even by the Sight ; that 


there- 


therefore, ſince the Light does only cauſe us to ſe 


Trade, ih Pleading, and other worldly Affairs) 
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ſuch Objects as are before us, the Rays of it only 
moving in Right Lines, the Hearing warns us 
Things that are round about us, and ſuch as ar 
ſometimes even concealed from the Sight, becauſ |, 
Sounds paſs through all imaginable Curvities, 

Without this Senſe of Hearing, how great would ee 
the Trouble be in communicating our Thoughts to 
each other? What Inconveniencies would occur 
to every one in learning of Arts and Sciences, in Dur 


Now can any one be convinced from the Str Win 


cure of a Watch, a Mill, a Houſe, and thouſand gen 


| Inſtruments of Hearing? and the rather when k 


one of his Senſes, for Inſtance, that of the Sig, 
Senſation that was, or how Men are affected win 


ſtruments of all our Senſes are equally produceiſ 


of other Artificial Machines, that the Maker | 
them propoſed to himſelf ſome End in the Form. 
tion of them, and yet with a ſafe Conſcience in. 
pute to meer Chance the amazing Texture of ti 


conſiders this Globe of the Earth ſurrounded wi 
an Ocean of Air, of which one of its Uſes is vi 
convey Sounds to the Ears? 35 

Let therefore one of the moſt conceited Philos W 
phers, one of the moſt ſtrong Minds, in his ome 
Opinion, or rather one of the moſt to be lament! 
Atheiſts, tell us here, in caſe he had always wanted 


whether, by the Help of all his Philoſophy, bw 
could ever have known or learned what a ſort a 


that which we call Seeing. - £ 
Let him make known to us, ſince the Bodily l 


by, and do conſiſt of the ſame Bread, Water, and 
other Kinds of Food, how it comes to paſs, that 
his Hand has not the Faculty of ſeeing as well 
his Eye; that his Foot does not hear as well as h 
Ear, although the Light and the Air may be mad 
to fall upon thoſe Parts in the ſame Figure and 
Motion 
> . 
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tion. Can any one think, that their different Forms 
Produce ſuch Senſations? Let him then ſhew us 
How they do it: Let him examine his Meat and 
Drink after all imaginable Ways, and tell us the 
Reaſon, why the ſame Bread in the Ears becomes 
an Inſtrument of Hearing, in the Tongue of Taſt- 
ing, in the Noſe of Smelling, and in the Skin of 
Feeling: He muſt reſolve it all into the abſolute 
Will of that adorable Creator, who is unfathom- 
Eble in theſe his Ways, and who communicates to 
pour Souls the Knowledge of theſe Things, in fo 
wonderful a Manner. He muſt therefore be ſtark 
blind that does not diſcover Gop in all theſe 
: Senſes. | N : | 
Is there no Deſign nor End to be obſerved in all 
This? Let then an unhappy Atheiſt tell us, if he 
had a Mind to make himſelf or any other Perſon 
Happy, and had the Power to do it, whether he 
Bvould not endow them with every one of the Fa- 
fulties that are found in theſe Senſes: And in caſe 
e could have produced any thing like them, 
Fhough in a much lower Degree of Perfection, by 
Bis Skill and Ingenuity, whether he would not think 
It a very great Wrong done to him, if ſome Body, 
Judging of his Performance, ſhould not, or would 
Pot ſee the Wiſdom and Contrivance of the Maker 
Wherein. And can he ſtill remain inſenſible of his 
pon Blindneſs, who declines to acknowledge the 
Wame in ſo aſtoniſhing a Machine, as that of hu- 
Wane Bodies? The rather, whilſt he perceives, that 
In order to render all our Senſes compleat and per- 
ect, Air, Light, Plants, Living Creatures, and the 
hole Univerſe almoſt, muſt contribute thereto. 
lf then the Contemplation of all this cannot in- 
Huce him to acknowledge his Maker's Goodneſs, 
nd his own Obligations on theſe Accounts, with 
he utmoſt Gratitude, let him but conſider with 
himſelf in what a deplorable Condition he would 
find 
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find himſelf, and every thing beſides, if Mankine 
were deprived of theſe Effects of their Creator: 
Favour, which appear in all their Senſes : And le 
him for once ſuppoſe, that there was a Man, why 
having none of theſe external Senſes, did neither 


See, Hear, Smell, Taſt, nor Feel. Now, though; 
Man were always to live thus, even in good Health, 
could he ſufficiently expreſs the Miſeries of ſuch 
State? He that rightly weighs it, would he not 1. 
ther wiſh to be Dead, or to have never been Bot 
or even to have been a Stock or Stone, than which 
he is but little better in ſuch a State? Now if with. 
out this Mercy of God, the Miſery of every pat 
ticular Perſon would have been ſo great, to what 


_ ſhall we compare that of the vaſt Number of Men, MW 


who together make up all the Nations of the Earth, 
in caſe there were to be found upon it no other 
Creatures, but Blind, Deaf, Iuſenſible, and ſo forth! 

Have we then beſtowed upon ourſelves theſe Pe. 
fections of the Senſes? No, certainly. Has ther 
meer Chance been able to do it? By no means; 
for Chance is diſpoſed to act as well one way a 
another; and yet we find, that far the greater Part, 
yea, all found People, are born with all theſe 
| Senſes. ; 5 

Let therefore a miſerable Atheiſt confeſs, that 
he is not only ignorant, but that he muſt likewiſe 
for ever remain ſo, of the Manner in which our Sen- 
{es are produced, and do operate in us. All of them 
conſiſt in a Motion and Impreſſion that external Ob- 
jects make upon us; all of them conſiſt of a Moti. 


on or Paſſion of ſome of the Parts of our Body ; al 


of them conſiſt of Inſtruments produced by tt 
{ame Meat and Drink ; and, according to the bel 
Philoſophy, all of them ſeem to reſult only fron 
various Motions of the ſame Matter. | 
W hence then proceed the different Conception 
which we find in ourſelves, upon Seeing, Heari!s 


[74117 
Tali | 
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Taſting, Smelling and Feeling ® Muſt not then the 
Atheiſt, ſince. there can be no other Subterfuge, 
acknowledge that there is ſomething Immaterial in 
us, which is the Cauſe thereof? Let it be ſo: But 
if it be Incorporeal, how can it be moved by ſome- 
thing that is Corporeal? For there is nothing but 
Bodies and Motions, both in the Matters round 
about us, and in the Inſtruments themſelves of our 
Senſes : Will he fay then, that a Soul cannot be 
moved becauſe it is Incorporeal ? How then does 
it happen, that a Subſtance, which can neither be 
moved, nor touched by Bodies, is yet affected by, 
or through the Motions of Bodies, and can See, 
Hear, Taft, Smell or Feel? For that it is ſo in Fact, 
cannot be denied. | . 
I think we need not uſe any farther Arguments 
to drive an Atheiſt, into a Confeſſion of his total 
Ignorance, And if he does not know how all 
theſe Things come to paſs, as his own Conſcience 
muſt convince him that he does not, how can he, 
if he would be taken bur for a tolerably wiſe Man, 
pretend to maintain it for a Truth, that a Thing, 
which he does not know how it happens, can be 
produced by the neceſſary and ignorant Laws of 
Nature ; let him reflect upon all the Things moſt 
ſeriouſly with himſelf, before he proceeds any far- 
ther. * wy 2 
If then this-is only to be aſcribed to a Powerfal, 
Wiſe, and Gracious Creator, who, that has the leaſt 
Spark of Gratitude or Generofity in him, can for- 
bear owning theſe Benefits with a thankful Heart ? 
And even though it were an Atheiſt himſelf, could 
he perſiſt in Blaſpheming a Go that had accumula- 
ted on him ſo many Favours, and in denying all 
his Attributes, yea his very Exiſtence, muſt he not 
expect to feel at laſt the Vengeance of that Power 
which he had ſo long oppoſed ? 


SECT. 
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Secr. XIV. Farther Convittions from the limite} 
Powers of our Senſes. 


I have often contemplated with the deepeſt Hu. 
mility, not only the afore-mentioned wonderfy| 
Structure, and invaluable Advantages of our Ex. 
ternal Senſes, but likewiſe the unſearchable Way; 
of our great Creator in determining and bounding 
the ſame. The unhappy Philoſophers may fancy 
perhaps to cover themſelves againſt the Stings and 
Reproaches of their own Conſciences, by obje&. 
ing, that ſince ſo powerful a Being has ſo bounti. 
fully beſtowed ſuch Perfections on Mankind, by 
adorning them with the Faculties of the external 
Senſes, why has he not diſtributed the ſame in 
equal Degrees of Goodneſs to every individual Per. 
ſon, to which we ſee ſome of them afterwards at. 
tain, by the Help of outward Means? 

In anſwer to which, we ſhall not ſtop here to 
ſhew, that it does by no means agree with the 
Condition of any one who is nothing but a Creatur,, 
to preſcribe Laws to his great Creator; and in caſe 
a Pot ſhould ſay to the Artificer who made it, why 
haſt thou formed me thus ? they themſelves would 
deride the abſurd Queſtion. This is certain, that 
not one of theſe Philoſophers is able to produce 
the leaſt Argument, to ſhew that it is not much 
more equitable to confeſs with Chriſtians, that we 
muſt only aſcribe it to the Will of the Supreme Go- 
vernor of all Things, that the Faculties of Men 
ſhould not riſe to the higheſt Point of Perfection in 


this Life; and that his Wiſdom reſerves this for ſuch ÞÞ 


only whom, in the approaching Eternity, he will 
vouchſafe to make proper Subjects for knowing his 
Attributes in the higheſt Degree of Glory, rather 
than to think it a De fect in the Power of him who 
mult be owned Inſcrutable in the Things he has al- 
ready done. its But 
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But let us likewiſe in our Turn ask theſe Obje- 
ors another Queſtion : Muſt they not own that it 
would be an undeniable Token of the vileſt Ingra- 
titude, if a Man, that had received from another 
who owed him nothing, more Favours than he could 
have even deſired or thought of, ſhould obſerve af- 
[terwards that the Wiſdom of his generous Bene- 
factor might have extended itſelf yet farther, and 
that his Power was infinitely greater, ſo that if he 
had thought fit, he could have endowed him with 
more noble Faculties than what he had hitherto 
beſtowed upon him, and thereupon make this un- 
reaſonable Concluſion, that ſince he had not given 
him all he could, he therefore owed him nothing 
for what he had already received from his liberal 
Hand ? IE | 
But if all that we have already ſaid concerning 
the Senſes, be not ſufficient to convince him, let 
us go one Step farther, and ſhew, that even the 
Bounds themſelves, within which the Extent of the 
Power of outward Senſes is confined, do likewiſe 
contribute to make us more happy, than if they 
could be extended a great deal farther, as in this 
laſt Age they are found to do, by the Help of Ar- 
tificial Inſtruments. 3 e 
Let us ſuppoſe, that our Eyes had the Faculty of 
our Modern Microſcopes ; it is true, that they 
would ſhew us a World of new Creatures ; a Drop 
of Fepper-water, or Vinegar, and the Seminal 
Matter of Creatures would appear like Ponds or 
Rivers full of Fiſh ; the Scum of ſtinking and pu- 
trified Liquors, like a Field full of Flowers and 
Plants; the Mites in Cheeſe, like great hairy Spi- 
ders, and a thouſand other 'Things in like Propor- 
tion; but it may be alſo no lefs eaſily conceived 
what a Loathing of many Things, which in them- 
ſelves are otherwiſe very good and uſeful, theſe 
Swarms of Inſects would produce in us, which per- 
| X | haps 
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haps would be more evident, if you had ſeen, 481 


have, how ſome People viewing the Mites in! 
Piece of Cheeſe through a Microſcope, and upon 
one of theſe exceeding {mall Creatures falling of 
ſuddenly ſnatched away their Hands, for fear i 


ſhould fall upon them, which, by reaſon of the Small. 


neſs of the Creature, excited a general Laughter in 


ſome of the Standers by; but in others, more graue 


Reflections on account of the Wiſdom of God, why 
has been pleaſed to conceal theſe 'Things from the 
naked Eye of ignorant and fearful People: And yet 
ro bleſs the Diſcoveries of Men by the Inventions 
of new Glaſſes, ſo far, that the neceſſary Means 
ſhould not be wanting to ſuch as endeavour to loc 
into theſe Wonders. 

Moreover, would theſe Philoſophers even dare 
to deſire, that their own Eyes ſhould be endoyed 


with the Qualities of the beſt Microſcopes, in caſe 


they underſtood the Nature and Foundation there- 
of? And would they judge themſelves more happy, 
by ſeeing an Object ſo ſmall in itſelf, magnified to 
ſo large a Size? when in the mean Time all that 


their Sight could extend itſelf to, would be con- 


tained within more narrow Bounds than that of a 


Grain of Sand; nor would they be able to ſee any 


Objects plainly and diſtinctly, but ſuch as were at 
no farther Diſtance from their Eyes than one or 


two Inches: And as for all other Things that were 


more remote, ſuch as Men, Beaſts, Trees and 
Plants, to ſay nothing of the Sun, Moon and Stars, 


_ thoſe ſublime Creatures, they would either be en- 
tirely inviſible to them, or would appear at leaſt 


very confuſedly ; yea, if all this were ſo, and that 


the natural Sight could penetrate as far as the fineſt 


Microſcopes, none that have ever experienced the 
ſame can deny, but that, by the Help of them, one 
may ſee Bodies compounded of a Thouſand little 


Particles; and conſequently, that in order to ſee 
| | | | every 
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every thing truly, and in its original or laſt Parts, 
the Sight muſt be {till extended inconceivably far- 
ther than ſuch Microſcopes have yet been able to 
carry it. 1 05 | £2, 
Now, on the other Hand, ſuppoſe our natural] 
Eyes.to be great Teleſcopes, like thoſe that have 
enabled us to obſerve ſo many new Stars in the 
Heavens, and make ſo many new Diſcoveries in 
the Sun, Moon and Stars, they would be again lia- 
ble to this Inconvenience, that they would be of 
very little Uſe in ſeeing the Objects that ſurround 
us, as they would likewiſe not a little obſtruct the 
Contemplation of all other Objects upon the Earth, 
becauſe they would ſee too much of the Vapours 
and Exhalations continually riſing from the Ground, 
which, like great thick Clouds, would hide every 
other viſible Matter ; as is but too well known to 
ſuch as uſe theſe Inſtruments. _ 
Thus likewiſe, if the Senſe of Smelling ſhould be 


as acute and nice in Men, as it {ſeems to be in ſome 


Kinds of Hunting Dogs, no Perſon, no Creature 
could ever meet us, nor could we paſs by any Foot- 


ſteps of them without being ſtrongly affected with 


the Effluvia that proceed from them; and we ſhould 


be forced to turn our Attention, though never ſo 


much againſt our Wills, and though we ought to 
apply it to more exalted Objects, I ſay, we ſhould 
be compelled to fix it upon theſe contemptible 
Matters 5 5 

In caſe the Tongue ſhould make us taſte Food of 
the loweſt Savour, with as high a Senſation as now 
the ſtrongeſt and fineſt Ragouts, or made Diſhes do 
produce, there need no farther Proof to induce 
every one to confeſs, that this alone would ſuffice 
to render ſuch Food very diſagreeable to us, after 
having uſed it but a few times. e 

Could the Hearing ſo nicely obſerve all Sounds, 
as it is now found to do, when, by the Help of the 

| HE * long 


Ma 
1 
N 


and Bawling of a great many Voices, or the. loud 


on in the attentive Contemplation of greater Mat- 
ters? ny e | 


longer upon this Subject than is perhaps agreeable 
principal Deſign throughout this whole Work, 5 
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long Tube, or ſpeaking Trumpet held to the Far, ye 


any body whiſpers ſoftly into the broad End of it, C 


how little Attention would People have for ſome 
Things? Certainly no more than we have when! Un 
we find ourſelves in the midſt of a confuſed Noiſe 


Peals of Drums and Guns. They that have ev Ml Le 
been Witneſſes of the Inconveniencies that Sick I ;ng 
People undergo by hearing too acutely, will ea. im 
ly be convinced of this Truth. | bo 
If the Feeling were ſo tender and nice in all the ¶ +; 
Parts of the Body, as we find it in the moſt ſenſible hit 
Places, and in the Membranes of the Eyes, muſt 
we not own that we ſhould be very unhappy, and 
{ſuffer a great deal of Pain too, by the Touch of the | 
lighteſt Feather? = 
To Conclude; Can any body reflect upon all this 


without acknowledging therein the Goodneſs d 


his Maker, who has not only furniſhed him with 
ſuch noble Perfections as are the external Senſes, 

for want of which, he would not be better than 2 7 
Stock; but who has likewiſe out of his adorable 
Wiſdom, included theſe Powers within ſuch Bounds, 
without which they would have been no other 
than burthenſome to us, and a perpetual Obſtructi- 


If it ſhould appear to ſome, that we have dwelt 
to them, let them be pleaſed to remember, that out 


to repreſent to [nfidels and Atheiſts, the Wiſdom and 
Goodneſs of their Creator, which ſhines out I 
brightly in the external Senſes of Men, and the 
unconceivable Faculties, or Properties thereof even 
to thoſe that are afraid of being convinced there- 
by; and in which the adorable Author of all theſe 


Things has moſt evidently ſhewn that he ought » 


as. as «4 4 1 TOW. 4 2 1 
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be diſtinguiſhed in an illuſtrious Manner from meer 
Chance, and yet more from neceſſary Laws, or 
from a Nature that works without Knowledge or 
Underſtanding. 

Nothing more ſeems requiſite towards an irrefra- 


gable Conviction hereof, than that what all the 


Learned, as well as we, have advanced concern= 
ing the Senſes, ſhould be ſilently, attentively, and 
| impartially weighed : When perhaps he that has ſo 
bountifully beſtowed them, may vouchſafe to bleſs 
the Means for the Conviction of thoſe who have 
| hitherto doubted of theſe important Truths. 


CoNTEMPLATION XV. 


That the Union of Soul and Body is unknown 
to us: Conuitftions from thence. 


5 — 
— , : 


SECT. I. The Union of the Soul and Body unknown 
| to us; Convictions from thence. 


lead us up to the Soul, can there likewiſe be 
any Perſon ſo unhappy, as truly to reflect upon 
this Wonder, ſurpaſſing the Conception of all the 
Philoſophers, this moſt aſtoniſning Manner, after 


which the Body is united to the Soul, without be- 


ing thereby convinced of the inexprefſfible Power 
andWiſdom of Him that made them? Of Him, who 


has ſhewn himſelf in this, as well as in many other 


Things, after a glorious Manner, both wonderful 
R 3 and 


\ TOW ſince each of theſe external Senſes do 
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and adorable ; who, whilſt He thus works in Way 
unfathomable by all Men, does likewiſe compe] 
even his Enemies to be Witneſſes thereof. 

And though others may think that they can form 
any Notions thereof, yet an Atheiſt muſt confeſ;, 
that there is ſomething in it which is perfectly un. 
intelligible to him. OE | 

For ſuppoſe he ſhould boldly maintain, that the 
corporeal Matter (in which, however, he can ſhey 
us nothing but Motion) has the Property of 'Think- 
ing and Underſtanding, let him tell us, and prove 
to us, what Compoſition of Parts, what Force, 
what Swiftneſs, what Limits and Directions d 
Courſe, either according to right or crooked Lines 
are required in Matter thus moved, to render it ca- 
pable of Reaſoning and Comprehending a Mathe. 
matical Demonſtration, and we ſhall not need 
to ask him, whether this ſurpaſſes his Underſtand- 
ing. 
Or, ſuppoſe alſo, that he ſhould, according to 
Reaſon and Experience, affirm, that his Soul is In- 
corporea], let him ſhew us. how it comes to pals, 
that a Soul being Immaterial in its Exiſtence, and 
which, according to all the Notions we are wont 
to form of it,can neither touch, nor be touched by 
a Body, and yet can be affected by, or through, or ac- 
cording to the Motion of the Body (for we ſhall not 
here diſpute about the Manner of it, that being not 
neceſſary with Reſpect to Atheiſts) and vice verſs, 
how the Soul can affect and move the Body, or at lealt 
_ adminiſter Occaſion thereto, which, for the forego- 

Ing Reaſons, we need not now examine : So that 
by its meer Will, the Body being in good Health, 
the ſtretching out the Hand, for Inſtance, imme- 
diztely follows ; and if that Hand ſhould be burnt, 
the Soul immediately feels Pain. Now if all this 
were not as certainly known to him, as the moſt 
certain Thing in the World is, foraſmuch as he 1 

9 
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| be every Minute convinced thereof, by repeated 
Experiments, would he not be tempted to look upon 
| ſo diſagreeing Notions, and which have not the 
| leaſt Analogy to one another, as groſs Falſhoods 
| and vain Conceptions of the Brain? Wherefore, 
| whatever an Atheiſt may fancy to himſelf, the Man- 
| ner of the Union of the Soul and Body muſt al- 
ways remain inconceivable and unintelligible to | 
| him. | 
Il know very well, in Caſe we proceed no far- 
ther, that the great Diſagreement concerning the 
Manner in which the Body is moved by the Will, 
and which has occaſioned many Controverſies among 
Great and Wiſe Men, muſt be left undetermined 
by us: But neither is this the Place, nor yet the 
Time, to ſay any thing about it, ſince we only 
E write for the Conviction of Atheiſts ; whereas the 
others, how much ſoever they differ in their Opini- 
ons, do all agree in the Belief of a G op. 
And we don't think it ſufficient to have ſhewn 
here, that whatever an unhappy Philoſopher, who 
owns no Go p, may ſay or think concerning theſe 
Matters ; it all terminates in being Incomprehenſi- 
ble, if he will fatisfy his Ideas and undoubted Ex- 
periences, which was our only Deſign at preſent. 
Let the Atheiſt therefore learn in the Terror of 
his Heart, that there lies an irrefragable Proof in 
what he finds in himſelf to be undeniable, that his 
Reaſon and Ideas, as much as he relies on them, are 
utterly incapable of informing him of the juſt Diſ- 
poſition, and the Manner in acting of Things that 
exiſt without him, according to 'Truth; and then 
conſider whether it be ſafe for him to perſevere in 
Blaſpheming, or Denying a Go p ſo incomprehen- 
ſibly Mighty and Powerful. e 
At leaſt can he, or any one elſe, pronounce that 
the Things of which he acknowledges not to un- 
derſtand the Manner of their Operations, are pro- 
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duced by meer Chance ? And can Chance, or any 
Cauſe that is wholly ignorant of what it is doing, 
and which works without Laws or Rules, produce 
Things of ſo great Moment, and ſo inſcrutable 
even to the moſt penetrating Genius, ſo frequent. 
ly, ſo conſtantly, and with ſo much Order? And 
what can the greateſt Philoſopher ſay of theſe 
Things, otherwiſe than that Experiencing daily 
that ſomething happens in himſelf, which if it did 
not, he ſhould think impoſſible, he is forced to own 
the Stamp of GO p's infinite Power, which is im- 
preſſed on him, and upon all others, even thoſe that 
deny or hate him, without their Concurrence, and 
againſt their Will. And perhaps it is no wrong 
Concluſion of theirs who maintain, that we do not 
yet rightly underſtand or know either our Sou or 
our Body, with reſpect to their true Nature and Pro- 
perties. For if both of them were ſo fully known 
by us, as ſome Philoſophers imagine, how is it poſſi- 
ble that any thing can happen 15 plainly and ſenſi- 
bly between them both, as every one experiences in 
himſelf, and yet is ſo unintelligible, as to the Man- 
ner of Acting, to all that have enquired into the 
ſame; inſomuch that none have been able to ſay 
any thing concerning them, which does not at laſt 
terminate in an abſolute Incomprebenſibility © 


Sgr. II. Convictious fromthe foregoing Reflections. 


BETORE we quit this Subject of the Sou, the 
greateſt and moſt precious Gift in the World, 
whereby it has pleaſed the infinitely Gracious Cre- 

_ ator to render Men happy; if an Atheiſt be not 
yet fully convinced how miſerable he would have 
been himſelf, and all others with him, if Go p had 
not vouchſafed the Uſe of any external Senſes, 
thereby excited to 'Thankfulneſs towards his Ma- 
ker; let him conſider yet further what Wome 
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have been the Condition of Mankind, if none 
among them had been endowed with Underſtanding. 
What is a Man to himſelf, and what would all the 
Riches in the World have been to a Man in ſuch a 
State? We find an illuſtrious Inſtance hereof in the 
Hiſtory of that mighty Monarch of the whole 
Earth, as far as it was then known, the great Ne- 
buchadnezzar,who upon the Loſs of hisUnderſtand- 
ing was not only debarred all Converſation with 
Men, but being thruſt out of his exalted Throne 
by his own Subjects, was forced to keep Company 
with the Beaſts of the Field. te 
And now ſuppoſe the whole World ſhould abound 
with brutal, raving-mad Fellows, or be full of 
Fools and Ideots; or to expreſs it in a Term that 
often comprehends it all, of drunken Sots, that had 
loſt the Uſe of their Reaſon ; can any body reflect 
upon the unſpeakable (how ſhall we call it) the 
fad and deplorable, or horrible and frightful Con- 
dition of all things, without wiſhing rather to be 
dead, than alive among ſuch People ? Now this in- 
valuable Treaſure, this precious Jewel of the Un- 
der/tanding, every one knows he is not able to be- 
ſtow on himſelf. And can he imagine that he who 
endowed him therewith, and that, without any 
Help on his Part, don't expect to be thanked for ſo 


great a Benefit? 
Sect. III. The Bounds of this Union. 


Tus Union of the Soul and Body is not only 
wonderful in itſelf, and in the Manner in which it 
happens, but likewiſe in the Bounds and Limits 
which are preſcribed to it. We find it thus in the 
firſt Place, that the Soul does not operate by its Will 
(however it be) por: our whole Body; or rather, 
that our whole Body is not ſubject tothe Soul in its Mo- 
tions, but only, as it ſhould ſeem, thoſe Parts that 
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receive their Nerves from the Cerebellum and Back- 
Bone: Wherefore it is only our Arms, Hands, 
Legs, and all thoſe Members with which we are 
ſaid to act freely, that are moved according to 
the Pleaſure of the Soul ; whilſt other Parts, which 
have their Nerves from the Cerebrum, and which 
do only ſerve for Life, and the Support thereof, 
as the Heart, the Arterzes, the Stomach, the Bowe: 
els, Cc. do by no Means obey the Will of the Soul, 
nor, like the former, can be moved or ſto pped at 
Pleaſure. 

Secondly, Neither does the Soul feel when every 
Part of the Body is acted upon, or affected. Thus we 
find, that beſides the Hair and Nails, the Bones 
themſelves are likewiſe inſenſible; all which make 
up a great Part of our Body: Not to mention that 
the Lungs are known to waſte away in many Men 
without Pain; and that Chirurgical Obſervations 
teach us, that the Subſtance of the Brain may ſuf- 

fer very much, without communicating any Senſa- 
tion thereof to the Soul. 


* 


'$Ec r. IV. Convittions from thence. 


CAN now a deplorable Atheiſt think he has 
ſo much Cauſe to accuſe the CHriſtians of Creduli- 
ty, when he hears them make the following Con- 

cluſion from the above-mentioned Premiſes ; That 
ſince no body can juſtly aſcribe all this to meer 
Chance, working indifferently one Way as well as 
another, this is a true and convincing Proof, that 
it can by no Means proceed from a neceſſary Series 
of Laws of Nature, always acting after one and the 
{ame Manner, that the Soul ſhould have the atore- 
{aid Relation or Reſpect to the Body ? Foraſmuch 
ast he Wiſe Creator being deſirous to convince us 
all, that He neither operates by Chance, nor is 
confined and determined by certain neceflary 
| Lans, 
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Laws, but freely, and according to his own good 
Pleaſure, has rendered ſome Parts of the Body obe- 
dient to the Will of the Soul, and cauſed others to 
move entirely independent thereupon ; neverthe- 
leſs, theſe laſt, as well as the firſt, are ſo far ſub- 


jected to the Soul, at leaſt related to it, that both 
the one and the other, ſo long as the Soul remains 
united to the Body, but no longer, are enabled to 


perform their Functions, and remain without Cor- 
ruption. | 
And that Atheiſt that will hearken to Reaſon, 
ſeems particularly to be obliged to juſtify a Chri- 
ſtian in the aforeſaid Concluſion, fince it js juſt 
thoſe Parts that ſerve for the Support of our Life, 
ſuch as the Heart, Stomach, and other Eutrails that 
are not only not ſubmitted to our Will, but moved 
unknown to it, by the Power of the Great Creator, 
that he may convince us of our Dependance upon 
him. Whereas, on the contrary, the Motion of 
ſuch Members as the Tongue, Hands, and the reſt, 
are left to the Diſpoſition of our Will, that they 
may ſerve to acknowledge and glorify our Great 


Benefactor in our Bodies alſo, which is what He 


with ſo much Juſtice requires of us. 


SECT. V. The Imagination and Memory, 


TER E would yet have been ſomething ſtill 


wanting to the Perfection of a Humane Creature, 
notwithſtanding this wonderful Union of the Soul 
and Body, if we could not have exerciſed the Un- 
derſtanding and other Faculties of our Souls upon 
ſuch Objects only as are preſent or before us. Nor 
would our Judgments and Inferences, or Deductions 
have been of much Weight, if we could not have 


compared preſent Things with any other paſt or 
future. 


How 
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How ſhould we have been able, for Inſtance, to 
have made any uſeful Diſcoveries about the Laws 
of the Sun's Motion, in caſe nothing thereof were 


known to us beſides what we could learn from 


things preſent? For as to thoſe that are abſent, 
ſuch as things paſt or to come, the external Senſes, 
though they be the firſt Helps of enquiring into 
all bodily Matters, cannot inform us the leaſt there- 
of. Even the Hearing itſelf, which ſeems other- 
wiſe to be in ſome Meaſure adapted thereto, would 


yet be entirely unfit and uſeleſs to this Purpoſe, 


without the other Powers, of which we are now 


about to treat. 


Our Gracious Creator, in order to multiply his 
Wonders upon us, and to render us compleatly 
happy, has been able to ſupply this Defect like- 
wiſe, and to lodge in us a Power of repreſenting to 
the Underſtanding, even paſt, future, and all ab- 
ſent Things. The firſt of theſe Faculties is named 
by the Philoſophers, the Memory; the laſt, the 
Imagination. | 5 

Whether it be now that theſe owe their Origin 
to certain Motions of the Spirits, or Humours, or 
Membranes, produced by our external Senſes or 
Thoughts, and leaving behind them Traces and 
Footſteps in the Brain, which give our Souls an Oc- 
caſion to think after ſuch a Manner, as if the things 
repreſented to the Imagination or Memory, were 


really preſent; or whether there be any other Cauſe 
thereof, this is certainly true, that the endowing 


Mankind with ſuch a Power, does far exceed the 
very wiſeſt Diſcoveries. And in caſe we were not 
aſſured thereof by Experience, who could believe 
that it was poſſible for any Man to repreſent to 
himſelf things having no Exiſtence, as if they were 
exiſting ; Dead things as Living ; and thus to ren- 
der an Object as preſent, which is either abſent 
or even not exiſting at all? 

CO N- 


Cc 


mg Lo 


Lays 
i. 


The Religions Philoſopher. 325 


2 
p a 4 * 
- Q oy — 0 4 — 
— 7 2 Ls 2 . . 
IX: m2 F 5 - 


" — — 


CONTEMPLATION XVI. 


N the Humane Paſſions or Iuclinations, 
and briefly of Procreation. 


8 


* 1 


SEO T. I. The Paſſions and Iucli nations. 


M AN being thus bountifully furniſhed, by the 

9 of his Creator, with all the above- 
mentioned Powers and Faculties, ſeemed to be 
placed upon the higheſt Degree of "Happineſs. His 
intelligent 50, united after ſo wonderful a Manner 
to his Body, exerts its Conceprions and Judgment 
upon all Matters that occur to it ; his external 
Seuſes impart to him the Knowledge of material 
Beings ; his Imagination and Memory repreſent to 
him every thing that is abſent, either paſt or to 
come ; his Heart and Arteries beat ; his Bowels, 
and all his other Parts that are neceſſary to Life 
do, by the Power of his Creator, continually diſ- 
charge their Functions, without giving him the 
leaſt Trouble during the whole Courſe of his Life; 
the other Limbs and Members are obedient to his 
Will, enabling him to glorify his Maker with 
Thankfulneſs, and to be uſeful to himſelf and. his 
fellow Creatures. 

Now this laſt might ſeem to be in ſome Manner 
inconvenient ro him, it being the only Motion 
that can. occaſion Trouble or Wearineſs to him. 
But to the End that he ſhould not faint, nor be diſ- 
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couraged, whilſt he is promoting his own Happi- 


neſs, or that of others who are dear to him, it 
has pleaſed the ſame Gracious Gop not only to 
enable all the Powers of Man to be concurring 
thereto, but, which is a greater and particular Be- 
nefit, to be concurring therein with Pleaſure ; and 


accordingly, to endow him with various Inclina- 


tions and Paſſions to ſtir him up to perform, with 
Zeal and Eagerneſs, all that is neceſſary for him 
to do. - . 5 
Thus we find in ourſelves a Deſire or Longing and 
Hope for that Good which we conſider as approach- 
ing to us; and Foy, when we have obtained it, and 
Love towards it, when we are poſſeſſed of it: And 
on the contrary, a Fear for approaching Evil; a 
Sorrow when it comes upon us ; and Hate againſt 
the Cauſes that make it keep the Poſſeſſion of us. 
Now, not to give a Liſt of their Names here ; Can 


any Man contrive or invent ſharper Spurs to induce 


him to ſeek after that which he eſteems good to 
himſelf, and thoſe that are dear to him, and to 
avoid all that he thinks evil ? And how ſtrongly 
a Man can be excited thereby, daily Experience 
teaches us, as well as the deplorable Examples of 
thoſe unhappy Men who, by. a corrupt Judgment, 
embracing Good for Evil, and Evil for Good, make 
a wrong Uſe of theſe ſo neceſſary Paſſions. 

Now to repeat our Queſtion again, Can theſe 
Incitements and Allurements be lodged in us by 
meer Chance, or any thing that has neither Know- 
ledge nor Underſtanding ? Which, in order to 
render us more happy, do not only induce us to 
perform our Actions with ſo much Eagerneſs, but 
do likewiſe, upon many Occaſions, and even with- 
out our Will, give the Inſtruments of our Motions 
more Life and Energy ; or have not here all rea- 
ſonable Men juſt Cauſe of Thankfulneſs for the 


Mercies of their Creator, who conſidering us as 
the 
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the Maſter-piece of all his Works, would not ſuf- 
fer us to want thoſe Powers whereby we are en- 
abled to promote the Welfare both of ourſelves and 


fellow Creatures, even with Pleaſure and Satis- 
faction, 


Sr. II. The Difference of Paſſions and Incli- 
| | Nations. | 


 Anvif any one ſhould fancy that this Queſtion 
ſuppoſed too much, in order to demonſtrate, that 


the Wiſdom and Goodneſs of the Creator only, 


and no accidental or ignorant Cauſes have any 
Place in theſe Paſſions, let him but refle& upon 
theſe two or three following Things with us; from 
whence the Government of Gop, and the Execu- 
tion of his wiſe Purpoſes, ſeem to ſhine out fo 
brightly, that even an Infidel, or any other that 
doubts of it, if he would but uſe his Reaſon, can- 
not with any Foundation inſiſt upon a fuller Proof 
thereof. 
For were there no Go p that directed every 
thing according to his Providence, how comes it 
to paſs that Men, whoſe Bodies and all the Hu- 


mours thereof conſiſt of the ſame Matter, do yet, 


in Caſes where the Intereſt of Humane Society re- 
quires, differ ſo much from one another in their 
Paſſions and Inclinations ; inſomuch that each of 
them do with Pleaſure embrace ſome particular 


Buſineſs (with a View to their own Eaſe and Ad- 


vantage) in order to pleaſe and profit their fellow 
Creatures? 


Now ſince no Man's Life is long enough, nor 


no body's Opportunity or Power great enough to 


provide every thing for himſelf neceſſary to his 
Support and Well-being, can we not herein diſco- 
ver a Providential Direction, to render Men aſ- 
ſting and helpful to each other in their particu- 


lar 
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lar Wants, that each one, out of Choice and Incli- 


nation, is driven on, even though his own Gain be 
chiefly in View, to concur, as far as in him lies, 


thereto ? Thus it happens in our Fancies to par- 


ticular Studies ; one finds himſelf inclined to that 
of Divinity; another to the Study of Laws and 
Cuſtoms ; a third to Phyſick ; a fourth to an En- 
quiry into the Nature and Works of Gop ; others 
to the Reading of the Tranſactions and Revolu- 
tions that have happened to the World in former 
Ages, in order to apply that Knowledge to the 
prudent Conduct of Affairs in their own Time. 
Many again find themſelves inclined to quite other 
Sorts of Employments; ſuch as don't ſo much 
care for a Speculative Life, take more Pleaſure in 
Trades and Merchandizing, which likewiſe they 
make Choice of according to their different Paſ- 
ſions and Humours: Others betake themſelves to 
the ſeveral Arts of Painting, Building, and to 
Manufactures, of which likewiſe the Kinds are 
both different and numerous. 

Now can any one think, that it is the Reſult of 
meer Chance, that Men, from all of whom, by 


| Reaſon of the Similitude of their Structure and 


Food, one ſhould ſeem to expect nothing but an 


Identity of Inclinations, do diſcharge their Affairs 


and Functions ſo variouſly > And as ſtrange as 


this may appear to every one at the firſt View, yet 


does not Experience teach us, that *tis of abſolute 
Neceffity to all Mankind that it ſhould be thus? 
And in caſe all of them were inclined to the ſame 
Thing; for Inſtance, if every Scholar ſhould apply 
himſelf to the ſame Studies, every Merchant deal 
in the ſame Wares, every Artificer in the ſame 
Handicraft, there would not only be a Failure, 
but likewiſe an entire Deprivation of the Laſe and 
Convenience of the whole World. 


Now 
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Now can we not ſee in all this, the Direction 
of a Supream Governor plainly ſhining forth, who, 
to convince all Men of his Goodneſs and Mer- 
cy, Cauſes them to live for the Benefit of each 
other, and what we cannot do for ourſelves, ad- 
miniſters by others to us; and has implanted 
ſuch differing Inclinations in humane Creatures, 
notwithſtanding the little Difference there is in 
their Production, Structure and Preſervation; to 
the End that we may more clearly perceive his 
Wonder-working Hand, and that we ſhould not 
aſcribe theſe ſo neceſſary Faculties of the Mind 
to meer Chance, or to the ignorant Laws of Na- 
F | bs. Fred . | 


8 EC T. III. The Agreement of the Iucliuatious 
bo | and. Paſſious. 


, AGAINST, all. this, a miſerable Philoſopher 
that apprehends nothing more than to be forced to 
acknowledge a. Supream Director of all Things, 
and conſequently to meet with an undoubted Pu- 
niſhment for his Blaſphemy and. Atheiſtical Beha- 
viour, would endeavour to object this. Subterfuge 
and Evaſion, namely, that we are taught by Ex- 
perience, that ſuch a great Dice of Paſſions 
are innate, and brought into the World with all 
Men; and therefore, that they only flow from the 
particular Contexture of,Podies, S t. 

But to convince theſe. Eerſons that this, and eve- 
ry thing beſides, is rather the Effect of a wiſe Di- 
rection, than of meer Chance, or the ignorant Laws 
of Nature, let them go. a. little farther. with us, 
and ask themſelves the following Queſtion: In 
caſe this Variety of Paſſions does proceed only from 
the Structure of Mena how comes it that the con- 
trary has Place where the Diverſity of Inclinations 
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would be hurtful to the Pablick? Why have all 
Men living one and the ſame Deſire to eat their 
Food with Pleaſure? Why are all Men, and even 


all other living Creatures, hurried on with the ſame, 


and ſometimes, ungovernable Paſſions, to Genera- 
tion or Procreation? And laſtly ; Why have they 


the ſame Love to their Children? 


Certainly no body will deny, that unleſs theſe 
Paſſions were found to be alike in all Men, and in 
caſe there were room here for ſo great a Diſagree- 
ment as in the others; or, to carry on the ſame 
Compariſon, if the Deſire towards Food were only 
found in a few Perſons, Food itſelf: would be no 
otherwiſe uſed by many, than as a Medicine againſt 
that Death, which was to be the Conſequence of 
an unſatisfied Hunger. Now, with how much 
Averſion and Loathing this happens in many, even 
where the Diſtemper renders it moſt neceſſary, 
is ſufficiently known, and from thence as eaſily 
inferred, that many People, abſtaining too long 
from the Uſe of Food, loſe the Powers and Facul- 
ties of Digeſtion. If likewiſe there were as few 
inclinable to Generation, as we ſee there are who 
chooſe the ſame Way of Living and Employ- 
ments, muſt it not be confefſed that the World 
would be ' ſoon naked and diſpeopled? Again, if 
the Love of Parents to their Children were ſo un- 
common, as the Inclination of Men to one and the 


ſame Trade or Calling, how many poor Creatures 


juſt born would, for want of Neceſſaries, meet 


the End of their Lives almoſt as foon as the Be- 


ginning? , 


And, to conclude the whole with one Word; Let 
an obdurate Atheiſt put this Queſtion to himſelt, 
and anſwer if he can, Whether he does not 
therein diſcover the Wiſdom of a great Director? 
And whether he can, with an entire Conviction, 


and 
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and without being contradicted by his own Conſci- 
ence, affirm, that it appears to him to be meerly 
accidental, that there is found a Variety of Incli- 
nations in Men, where ſuch a Variety is uſeful to 
Mankind; and on the Contrary, that the Inclina- 
tions and Paſſions are there only uniform, where 
ſuch a Uniformity is neceſſary; and where a Diſa- 
greement would diſpeople and deſolate the whole 
Earth? At leaſt, let him tell us, whether, if he 
were to have regulated theſe things for the Good of 
the World, and with the utmoſt Prudence, he could 
have fallen upon a better Method? | 


SECT. IV. The Love of out Country. 


Wu r Neceſſity can be deduced from any na- 
tural and ignorant Cauſe, from whence it ſhould 
follow, that all Men feel ſuch an over-ruling Incli- 
nation towards the Country in which they are born? 
And how is it poſſible, that the cold, barren, North- 
ern Parts of the World, where beſides, a great 
Part of the Winter is nothing but a diſmal Dark- 
neſs, ſhould not yet be diſpeopled of their Inha- 
bitants; or, that they ſhould not yet have betaken 
themſelves to the fine Southern Countries, where 
the Air is milder, and all the Neceſſaries and Re- 
freſhments of Life more plentiful, long before now ; 
and, which is more, that many Men after having 
taſted the Pleaſure of the latter, ſhould yet freely 
return to the former: I ſay, how can this be account- 
ed for, without refolving it into the Will of the 
Great Director, that Men ſhould likewiſe inhabi 
even ſuch Parts of the Globe? 


; 7 SECT. 
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8 E CT. *. T he Contempt of Dangers. 


I F this 1 not a to convince our Atheiſt, 
let him conſider in the laft Place, whether he can, 


upoirhis Principles, account for that dreadful Thirſt 


after Honour and Glory, which all Ages have be- 
held with Amazement, in the Actions of their He- 


roes; and which hurries Men on, and makes them 


run headlong into the greateſt Dangers, yea, even 


Death itſelf, to which humane Nature has the great - 
e erſion. 


Not to mention thoſe whom their Wants oblige 
to follow the. War, can any one reflect, eib 
wondering, that great Men and illuſtrious Perſons 
(who'are otherwiſe in a Condition to enjoy all the 


Pleaſure of the World in Plenty, and at leaſt, to dic 


an eàſy Death in a good old Age) ſhould yet ex- 


poſe themſelves with ſo much Zealand Bravery to 


the innumerable Dangers of War, where they dai- 

„And by a terrible Experience, find that Lot to 
falk to others, which To- morrow, or perhaps ſoon- 
er, may be theirs; alſo of being ſlain; or at leaſt 
rendered miſerable all the reſt of their Lives, * 
their Wounds, and loſs of their Limbs? 

If now it ſhould be anſwered, that the generous 
Thirſt after Honour ſubdues and {tifles all the con- 
trary Motions in their Souls, yet even this proves 


a ſupream Direction, which, by fixing theſe noble 
Sentiments in ſuch great Subjects, brings about its 
cen wiſe Ends and Purpoſes. But foraſmuch as 


this Paſſion, how ftrongly ſoever it aftects thoſe 
brave Heroes, is in itſelf entirely innate thereto 
(for no body can flatter himſelf that all theſe Efforts 
to get Honour, ſhall inſure him againit a Cannon- 
Bullet, or any other fatal Wounds) and as much 
as chey value the Praiſe of Courage and Bravery, 
yet Dying is Dying, and conſequently a Thing Fo 
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be feared in itſelf; and certainly, as high as the 
Glory of Arms may be 'extolled, after Death they 
can reap no Pleaſure from it, the rather ſince the 
cannot be ignorant that the Honour which Men 
get by dying in the Field, ſeldom accompanies any 
but ſuch as have been great Generals; whilſt others, 
who have not attained to ſo high a Degree, although 
Brave and Valiant in their Lives, are involved in 
an utter Oblivion as ſoon as dead, their Name and 
Fame being buried in the fame Grave with their 
Bodies, whilſt none but their Friends, or their deſo- 
late Widows and Orphans, lament their ſudden and 
immature End. 

But notwithſtanding all this, we fee many, and 
ſuch as have but a ſmall Share in the acquired Ho- 
nour of a Victory, in caſe they fall and die in the 
ſame; and who might otherwiſe have ſpent their 
Lives with Eaſe and Pleaſure, abandon themſelves 
to the Perils of War. Is 7 

Nou, to aſcribe the Cauſe of ſuch a noble Cou- 
rage and Bravery to meer Chance, is a very un- 
grateful and unworthy Treatment of thoſe great 
Men, whoſe Wiſdom has not given the World leſs 
Matter of Admiration than their Courage. 

To deduce it from ſtronger Paſſions is likewiſe 
not poſſible, as we have already ſhewn, becauſe 
the Fear of Death, provided that they may hve 
without Shame or Miſery, is the ſtrongeſt of Paſ- 

ſions in all Men whatſoever. What Reaſon then 
can be thought of for all this, ſave only the Su- 
pream Will of the great Director of all Things? 
who has infuſed into the Souls of ſome Men, whom 
his Providence has marked out for great Events, 
the right Principles of a true Generoſity and Cou- 
rage, letting them ſee that he has choſen them out 
of an infinite Number of other Perſons, and laid 
this Obligation upon them of oppoſing Tyranny 
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and abſolute Power, and of reſtoring to their own 
Country, and to their Friends and Allies, thoſe 
deareſt Bleſſings of Religion and Liberty, even at 
the Hazard of their own Lives. - And who again 
has made others,though they propoſed to themſelves 
no other End than the Gratifying their own Incli- 
nations, or at leaſt, acquiring Riches and Glory, 
like many of the Heathens, to deſpiſe Death and 
Danger in a moſt inconceivable Manner ; whereb 
he has compelled them, though inſenſible thereof, 
to be ſubſervient to his Providence and adorable 
Purpoſes. 


Sect. VI, Convittions from the aforegoing 
' Obſervations. 


LET him that has hitherto doubted of God's 
Government, ſeriouſly reflect upon this great Won- 
der, and ſee whether he can deduce that which he 
finds true by Experience, of the Courſe of theſe 
Paſſions and Inclinations in Mankind, from an ac- 


cidental Concurrence of Nerves or Fibres, or Hu- 
mours of the Body; or from any Laws of a ſtupid 


Nature, unable to propoſe to itſelf the leaſt De- 
ſign in all its Works; and then tell us how it can 


come to paſs, that upon ſuch Principles, theſe Fun- 


ctions ſo neceſſary and uſeful to humane Kind, and 


at the ſame Time ſo wonderful too, can be ſo con- 


ſtantly diſcharged ; and that in all Ages the ſame 
Steadineſs and Uniformity has appeared therein, 


which can never be applied or attributed to meer 
Chance? 


HECT» 
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SET. VII. The Deſire of Procreation. 


Can any body avoid ſeeing from all that has 
been ſaid, that the Inclinations inherent in Mens 
Minds, as corrupt. as they be, and applied often 
to wrong Objects, owe their Origin to ſomething 
more than humane Wiſdom? Which, having 
thought fit to render them ſubſervient to his great 
Purpoſes, cauſes them to prevail over all Obſtru- 
Ctions ; to which End he has vouchſafed to qua- 
lify the moſt bitter Things, which in their own 
Nature can produce nothing but Averſion and 
Terror, with the moſt deſirable Charms, and to 
render them, as I may ſay, palatable, with an 
- agreeable Sauce to incline our Paſſions thereto, not- 
withſtanding all the aforeſaid Impediments ; and 
to the End that we may put this paſt all Doubt, 
let the Atheiſt, beſides what we have juſt now faid 
about the Contempt of Dangers ; let him, I ſay, 
turn his Eyes with us upon that Inclination which 
Men feel in themſelves towards Procreation. 

Now if it were not the Will of the great Di- 
rector of all Things, that the Race of Men, which 
would otherwiſe end in each Individual, and be 
quite extinct with the Life of one Man only, ſhould 
be ſupported in their Poſterity, how happens it 
that all living Creatures are hurried thereto with 
a Paſſion exceeding all others? But to proceed far- 
ther, How is it conceivable, when in the Bearing 
and Bringing forth of Children, Women do not 
only undergo ſo much 'Trouble and Pain, but fre- 
quently viſible Danger of Death, that there ſhould 
be one only to be found, that would venture the 
ſame a ſecond Time, after once having made the 
terrible Experiment? I ſay, how comes all this 
to paſs, if it had not pleafed the great Creator to 
Ds 24 confirm 
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confirm the Words which he ſpoke inthe Beginning 


of the World, Gen. i. 28. Be fruitful, and multiply, 


and repleniſh the Earth ; and thus to ſupport the 


Truth of them by a never-failing Experience > In 


vain do we ſeek for other Reaſons thereof, nor can 
any thing ſeem more unreaſonable than to aſcribe 
this to Chance or ignorant Cauſes, eſpecially if we 
weigh the following Circumſtances: Can any one 
imagine, that it is without Deſign, that there ſhould 


be made juſt two Sorts of Perſons in every thing alike 


to each other, and different only in thoſe Parts that 
are required for Generation; and that, beſides theſe 


two, we know well enough, that there was never 


any third? 


_ Secx, VIII. Why we have not treated more fully and 


minutely upon the Buſineſs of Generation. 


WroeveR reads this will perhaps think it 


ſtrange that we have not ſpoken more largely con- 


cerning the Affair of Procreation, ſince the Pro- 


vidence, Wiſdom and Power of the great Creator 
ſhines forth ſo irreſiſtibly and glaringly in that 
whole Matter. But they may be pleaſed to know, 


that the ſame Reaſons that made us keep Silence, or 
ſpeak ſparingly upon many other of the foregoing 


Subjects, ſuch as the Manner after which the Sepa- 
ration of the Humours is made, the Tumifaction 


or Swelling of the Muſcles, the Uſes of the external 
Senſes, the Limits of the ſo called Senſorium Com- 
mune, and many more, have induced us likewiſe to 
obſerve the ſame Caution here; 97%. becauſe the 
Truth has not yet been confirmed by Experiments 
in ſo ſure a Manner, but that there ſtill remain a 


great Variety and Difference in Opinions among 


the moſt learned Men concerning them, 


Ser. 


81 
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Szer. IX. The Principles or Stamina of Living 
Creatures. OR 


WurrTHes it be then, that the firſt Principle, 
or Stamen of Men are to be ſought for among the 
Auimalcula, or among other Particles'without Life 
indeed, but put into Motion (for thus differently 
are they defined by ſome of the moſt famous En- 

uirers into Nature) which, by the Help of Micro- 
ase are diſcovered in Semine Maſcnlino, of all 
Creatures that have been hitherto examined: Whe- 
ther it be to be found in the Eggs of the Females, 
as others pretend; or laſtly, whether it be that the 
Coition of both the Sexes is neceſſarily required to 
the Formation of this Sramen; all which we do not 
pretend to determine here ; this is however ſure 
enough, and after ſo many Enquiries, is received 
by all the Modern Philoſophers, that all Living 
Creatures whatever proceed from a Stamen or Prin- 
ciple, in which the Limbs and Members of the Bo- 
dy are folded and wound up as it were in a Ball of 
Thread ; which, by the Operation of Adventitious 
Matter and Humours, are filled up and unfolded, till 
the Structure of all the Parts have the Magnitude 
of a full- grown Body. In order to be convinced 
thereof, the Reader may conſult the Obſervations 
of the great Harvey, both upon Men and Beaſts, 
both the Viviparous, or ſuch as bring forth their 
Young alive, and the Oviparous, or thoſe that lay 
Eggs, in his Book De Generatione Auimalium: And 
after him the accurate Malpigbi, in the Experiments 
he makes upon the Hatching'of an Egg, and the 
Formation of a Chicken in the Egg. * 

Thus we find the firſt of thoſe ſpeaking of it in 
his 15th Exercitation ; That the Stamen, to the beſt 
of his Knowledge, before he had obſerved it, was ac- 
counted by no body to be the firſt Origin of .the Chicken. 
3 1 And 
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And Malpigbi ſpeaks of it in the following Manner: 
Wherefore it muſt be owned that the Stamen of a 
Chicken is already in the Egg before the Hatching ; 
and therefore muſt bave proceeded from a bigher Cauſe 
after the ſame Manner, as in the Eggs of Plants. 
Thus he makes an entire Analogy between the Stra- 
mina of Living Creatures and the Seeds of Plants: 


In which laſt he is likewiſe wont, for the ſame 


Reaſon, to mention ſome Parts by the Name of the 


Uterus, Placenta, and the like, which are only 


proper to Living Creatures. 

It ſhall ſuffice here, to have quoted thoſe two 
great Men for the Confirmation of the Truth of 
what has been before-mentioned, ſince they ſeem to 
have been the firſt Diſcoverers thereof : And fince 


all the Great Naturaliſts of this Age have been con- 
vinced thereby, and by their own further Experi- 


ments, that the Beginning of all Creatures conſiſts 
ina Stamen, as may be ſhewn in numberleſs Places 
of their Writings, which thoſe that pleaſe may have 
Recourſe to. . TED 

| 1 would have been ſomething more particular 
upon this Subject here, which ſeems to be the pro- 
per Place for handling it, but foraſmuch as the 
Encreaſe and Growth of Animals from theſe little 
Stamina, may receive a great Light from thoſe of 


Plants, which may be found in every Seed, I chooſe 


rather to refer my Reader to Contemplation XXIII. 
where I expreſly treat of that Subject; or rather 
to the Obſervations upon Plants, of thoſe famous 
Philoſophers Meffieurs Grew and Malpighi, where 
he may find Experiments enough to ſhew that a 
Plant is produced from a Samen, and a Living Crea- 
ture from a like Stamer ; or, to ſpeak in their uſuz! 
Language, is unfolded, as we ſee in a Silk-worm, 
where the Butterfly comes out of the Aurelia, in 
which all the Parts of the Butterfly are involved 
or rolled up. See Malpigbi de Bombycc. 


And 
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And fince we have already an Experimental Cer- 
tainty, that a Male and Female Creature are ne- 
ceſſary toward the Procreation of another of the 
like Species, I leave it to thoſe that have the Op- 
portunity of carrying their Enquiries farther, what 
is performed by each of them in particular towards 
Generation ; as likewiſe, whether in the Egg of a 
Female, the ſolid Parts of the Stamen of the future 
Creature are to be found ; and whether it be im- 
pregnated and vivified by the Semen Maſculinum, 
and brought into Motion agreeable to the Laws of 
the Seminal Matter. 
This ſeems to have acquired ſome Degree of Pro- 
bability ; foraſmuch as we know that the Body of 


a Man does not only conſiſt of ſolid and fluid 


Parts, but is likewiſe endowed with ſeveral Laws, 


purſuant to which all the Parts are moved; ſo that 


thereby the ſame Bread, which at firſt, according 
to the Laws to which *twas ſubject in the Plant, 
was Wheat or Rye, being afterwards eaten by a 
Pullet, does, according to other Laws, become Pul- 
let's Fleſh, and finally this Pullet being again con- 
verted into humane Food, becomes the Fleſh of a 
Man; and ſo in other Caſes. EE 
This might cauſe ſome Suſpicions, whether that 
which is diſcovered by the Help of a Microſcope 
in Semine Maſculino (which the accurate Verbeyen, 
Part II. p. 69, aſſerts to be Particles put in Motion, 
and not the Stamina of Living Creatures) may not 


be that Matter, which, according to the Laws that 


the great Creator of all Things has produced in 
every particular Man and Beaſt, being put into 
Motion (and like Fire that kindles other Matters, 


or Veaſt that ferments other Liquors, and moves 


them according to its own Laws) does propagate 
and maintain the Laws of the required Motions in 


other Subſtances: Whereupon the Obſervations of 


Mr. Hart ſoker, as related by the ſaid Verbeyer, are 
* 
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very remarkable ; it appearing thereby, that this 
moved Matter in Semire Maſcnlino, does preſerve its 
Motion ſome Hours in the Cold, but in the Heat 
it ſoon diſappears, This ſeems better to agree with 
Particles that evaporate with Warmth, than with 
Animalcula, which uſually ſtand in Need of it, and 
are firſt produced by Warmth ; at leaſt, if we ſup- 
poſe theſe Particles to be diveſted of Animal Life, 
and to be only Matter put into Motion, this abſurd 
Conſequence may be prevented, namely, that in 
the Semine Maſculino of every Creature, there muſt 
be a Thouſand loſt for one that comes to Good, 
Experience does likewiſe ſeem to confirm the ſaid 
Hypotheſis (that from the Female proceeds the 
Matter, and from the Male the Particles that pro- 
pagate the Laws of Motion therein) foraſmuch as 
a Mule is produced from the Coition of a Horſe 
and an Aſs ; and ſo in other Mixtures of different 
Species. The above-mentioned Mr. Verbeyen, '; 71, 
may be conſulted hereupon. But this may ſuffice 
for Probabilities, ſince, as far as I know, no body 
has yet been able to give us an entire Deciſion of 
this Matter, N PEE 


Stet. X. Convidtions from the foregoing Obſer- 
Vallon. 1 


Ox foraſmuch as it is now found to be expe- 
rimentally true in almoſt all Kinds of Plants and 
Living Creatures that have been enquired into, 
that the former have their Origin in a Seed, and 
the latter in Szamina ; but none from meer acc1- 
dental Cauſes, as Corruption and the like, I can- 
not upon this Occaſion forbear entreating the un- 
hapyy Atheiſt, if any Convictions will yet ſatisfy 
him, that he would be pleaſed ſeriouſly to re- 
fleet on all theſe Things by himſelf, and then pro- 
nounce, whether meer Chance, or other Cauſes 

ignorant 
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ignorant of what hey did, when they thus acted, 

could produce all theſe Stamina of Men (not to 
mention here the Seeds of Plants and Eggs of 
other Creatures) with ſo much Art, and in ſo great 
a Number; and could inſert and fold up all the 
Limbs and Joints of ſuch a wonderful Machine, 
as is the humane Body, in ſo nice and accurate 
a Manner, that the fame ſhould be filled up and 
nouriſhed by Juices, or (to uſe the common Tech- 
nical Word) having expanded or unfolded it, would 
bring this Body into ſuch a Diſpoſition and Stru- 


cure as is neceſſary for fo many great e 


for which it is formed. 
The Atheiſt cannot be ignorant how many 


Learned Men have openly acknowledged in their 


Writings, the Almighty Power of the Great Crea- 
tor, upon enquiring into theſe his wonderful Works 
and Froductions of Men, Beaſts and Plants, from 


ſuch ſceming inconſiderable and contemptible Sta- 


mina. Now then one of theſe two Things muſt 
be true; either that it is a certain and undeniable 
Demonſtration of a Gop, or that ſo many famous 
Men are utterly ignorant wherein the Strength of 


ſuch a Proof conſiſts, and are therefore to be ac- 
counted. compleat Vifonaries, if not meer Fools. 


This laſt muſt be aſſerted by the Atheiſt concern- 
ing moſt of the famous Undertakings of the late 
Ape, or elſe he muſt abandon. his unhappy Prin- 
ciples : Let him therefore conſider with himſelf, 
for what he himſelf muſt paſs with all rational and 
N Perſons. 


8 ECT. XI. Several Difficulties removed. 


N ow that a Stamen, which perhaps at firſt con- 
tained nothing more than the Quantity of a little 
Grain of Sand, and perhaps leſs, can be unfolded 
or expanded to the Multitude of a humane 1 
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of ſix Foot long, a Mathematician will freely, and 
even an Atheiſt himſelf, if he underſtands any 
thing of the Mathematicks, muſt confeſs. Bur 
foraſmuch as others, and even ſome well-meaning 
Chriſtians, cannot eaſily conceive this great Ex- 
panſion of ſuch a ſmall Stamer, and may therefore 
think it impoſſible, it ſeems proper and uſeful too, 
to remove this Difficulty, by ſhewing the Poſſibility 
thereof. 3 L 

Let it therefore be ſuppoſed, 

I. That the Divine Power can divide a deter- 
minate Quantity of Matter (for Inſtance, a little 
Grain of Sand, or any thing leſs) into ſo many 
Parts, and more than any Man can expreſs by a de- 
finite Number. No body can deny this; and even 
an Atheiſt muſt acknowledge, that in reſpect to 
this Grain of Sand, ſuch a Diviſion or Separation 
of Parts does neither include a Contradiction, nor 
any Impoſſibility in itſelf. 

II. That a Foot being divided into ten Parts, 
each of thoſe Parts may contain a Hundred Grains 
of Sand; which many other do admit with us. 

HI. That the Body of a Man which is Six Foot 
high, may be ſuppoſed to contain in it Six Cubical 
Feet ; which, allowing for the Cavities therein, 
may be a pretty juſt Calculation 

IV. Now fince 100 Sands do compoſe the tenth 
Part of a Foot in Length, which we will here call 
an Inch, and there are ten ſuch Inches in a Foot, 
a Thouſand Sands will go to the Length of one 
Foot; and conſequently (ſuppoſing for Convent: 
ence-ſake, the Sands to be ſo many little Cubes 
| 1,000,090,000 or (to expreſs this Number with 
more Brevity, or the Unite with nine Cyphers) 10? 
Sands do compoſe one Cubical Foot, which being 
multiplied by Six, makes the whole Number of 
Sands that may be contained in a humane Body 
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of Six Foot in Length, amount to 6,000,000,000, 
or 60? ; from whence it appears, that in caſe ſuch 
a Stamen, no bigger than a ſmall Grain of Sand, 
were divided into 6,000,000,000 of Parts, one 
Particle of the ſaid Sand might be placed in each 
Space of a Sand in that Body. STE | 

V. Now to proceed further; ſince it appears from 
Contemplation XXVI. S. 16. of Mr. Leawenhoek, 
that of the Length of a Sand, is the utmoſt that 


1000 


can be diſtinguiſhed by a Microſcope ; to the End 


that we may not take any Quantity that may be 
juſtly ſuſpected of not being diſtinctly viſible, let 
us take the + of this Length; ſo then 5:55:55 of a 
Sand's Length is incapable of being diſtinctly view- 
ed by any Microſcope. Since then there go 1018 of 
ſuch Particles into the Compoſition of one Sand, 
there will be 6027 of ſuch little Cubical Spaces in 
a humane Body of Six Foot in Length ; but by 
reaſon of their Smallneſs, they will be undiſtin- 
guiſhable, even with the beſt Microſcopes. - 
Nov if we ſuppoſe that in each of theſe ſmall 
Spaces there be a Million of Parts in one Sand, 
there will go to the Compoſition of the afore-men- 
tioned Body 60 of the like Particles of Sand. 


VI. Now in caſe the Stamen of a Man, which 
we have ſuppoſed to be as big as a ſingle Grain of 


Sand, were divided into ſo many, or into 60 


Parts, its Parts may be ſo diſpoſed and expanded, 


that in each ſmall Space of a humane Body of Six 
Foot in Length (which Parts, by reaſon of their 
Smallneſs, have not yet been able to be diſtin- 
guiſned by the fineſt Microſcope) there may be 
contained a Million of ſuch Particles of Sand. And 
ſince the Interſtices between the Particles of the 
| Stamen are yet ſo much ſmaller than the aforeſaid 
little Spaces, they will be yet leſs viſible through a 
Microſcope, and conſequently almoſt inviſible to the 
naked Eye ; certainly in no manner diſtinguiſhable. 

VII. And 
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VII. And thus it appears to be poſſible, that ſuch 
a ſmall Stamen, no bigger than a Sand, may be ex- 
panded and brought to the Analogous Compoſition 
of a humane Body of Six Foot long; which Body, 
in its whole Matter, did not contain more than the 
n of this ſingle Sand, yet in ſuch a Manner, 

t there was not one viſible Place therein ſo ſmall, 
in which there were not contained more than 4 
Million of Particles of this little Shen: Between 
all which Particles there were ſtill remaining ſo 
many Interſtices or Vacuities, that this Body, which, 
by reaſon of its Lightneſs might be deemed little 
more than a Shadow, can be ſo filled with flowing 

and adventitious Parts fixing themſelves in theſe 

Interſtices, and Cloathing as it were the Parts of 
this Samen, that it at laſt attains to the Weight and 
Size of a common Body of a full- grown Man. 

VIII. And to the End that no one may be ſur- 
priſed at theſe minute Diviſions of the Quantity of 
a Grain of Sand, he will find in Profeſſor Keil's In- 
troduction, p. 55; ſomething that may appear much 
more wonderful to him, of which, however, the 
Poſſibility is there demonſtrated ; viz. How not on- 
ly a Body of Six Foot in Length, bur even that im- 
menſurable Space, containing in its Circumference 
the Starry Heavens; or even a much larger, if you 
pleaſe, may be filled and obſcured by the Duſt of 
one ſingle Grain of Sand, after ſuch a Manner, that 
not ſo much as a Ray of Light, though never ſo fine, 
ſhall be able to paſs between the Parts of that Sand: 
Imagine then how far this ſurpaſſes all that we 
have ſuppoſed to happen in a humane Body. 

IX. To prove this by a like Experiment, ue 
ſhall ſhew in our Con TEMPLATON upon 
Light, that a Particle of the 'Tallow of a Candle, 
not exceeding the Quantity of a ſingle Grain of Sand, 
is really and actually divided into many n more than 
the d 60 Parts. 
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To demonſtrate this very briefly here, you will 
find in the juſt now mentioned Contemplation, that 
a Cubical Inch of Candle-Tallow does emit or 
yield the Number of 269617040** Parts of Light. 
Now, according to Numb. IV. here above, there 
are I000,000 Sands in the Quantity of ſuch a Cu- 
bical Inch, and*confequently there proceed from a 
Particle of Tallow, of the Bigneſs of one Sand, 
2696170405“ Parts of Light. 2 

And according to Numb. VI. the Stamen that 
was likewiſe of the Size of the Sand, was ſuppoſed 
to be divided into 60** Parts. e 

By which Number of the like Particles, which 
proceed from the Quantity of a Sand, or are divi- 
ded into 269617040** Parts, there will proceed 
44936173 with a little Fraction. From whence it 
appears, that each little Particle of this Stamen, 
how ſmall ſoever it may be (to take a round Num- 
ber) may be ſtill divided into 44, and very near 45 
Millions of Parts, before each of them arrive to 
the Smallneſs of one of the Particles of Light that 
continually flows from a Burning-Candle. 

Now that theſe exceeding {ſmall Particles are not 
unneceſſary, on account of their Smallneſs, but are 
made uſe of to great Purpoſes in the Univerſe, 
ſhall be hereafter demonſtrated in our 25th Con- 
templation ; as it is manifeſt from thoſe of Fire, 
which are found every where in the viſible World, 
and are made uſe of by the great Governor there- 
of, for ſuch wonderful as well as terrible Ends. 

And thus will it appear plain enough, as I think, 
that in ſuch Expanſion and Diviſion of this Stamen, 
we do not come near to that Minuteneſs, into which 
we ſee experimentally that other Bodies in the 
World may be divided. 5 5 
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Sect, XII. Convictions from the foregoing 
Obſervations. 


Wr do not here pretend to determine the Man- 
ner that Gop has been pleaſed to make uſe of in 
the Expanſion of his created Stamina; we muſt 
leave that to his infinite Wiſdom, whoſe Ways, 


herein eſpecially, are inſcrutable, or paſt finding 
out; nor have we had any other View in what we 


have ſaid concerning it in the foregoing Cecttion, 


than to convince the Atheiſts, that they had a Ma- 
ker, and to ſet Things in a ſomewhat clearer Light 


before the Eyes of ſuch Chriſtians that are not juſt 
accuſtomed tocompute theſe Matters after the Man- 


ner of Mathematical Propoſitions ; and therefore 


might find ſome Difficulty in expanding ſuch a ſmal 


Namen to the ſimilar State of a full grown Body. 


Let then an unhappy Philoſopher, who will not 
yet confeſs an All-ruling Gon, from what has 
been ſaid before; let him, I ſay, retire to ſome 
ſolitary Place, and ſeriouſly contemplate his own 
Body, and then judge, whether it could poſſibly 
come to paſs without a wiſe Direction, that from 
ſo ſmall and tender a Stamen expanded, filled, or 
ſtuffed out and cloathed with other Matter, a Body 


ſo wonderfully formed and adapted to ſo many 


Uſes in all the Limbs and Parts, has been produced. 
What is there in a Watch, and in the Adjuſting ot 
all its Wheels, Springs, Ec. that can be compared 


to the wonderful Formation of a humane Body ? 
And yet, was ever any Man ſo ſenſeleſs, or, to 


ſpeak in ſofter Terms, ſo deplorably unhappy, that 
he ſhould dare to maintain, in the Preſence of un- 
derſtanding Perſons, that the Watch which he car. 
ries in his Pocket was framed in that Manner, with 
out any Wiſdom or Deſign ? 


SECT. 
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Sect. XIII. Tranſition toa Demonſtration againſt 
Chance. 


Bur as little as we know touching the Manner 


of the Production of humane Kind, yet in what 
we daily ſee thereof (though ſcarce obſerved by any) 
there is a very remarkable and ſtrong Proof of a 


Divine Providence, adapting all Things to its wiſe | 
Purpoſes, and a plain Demonſtration, that the World 


is by no means governed by Chance. 19 85 
Before I propoſe it, I find myſelf obliged to ac- 
quaint my Reader, that the Diſcovery thereof is 
owing to the Ingenuity of Dr. Arbuthnot, a famous 
Mathematician, Member of the Royal Society, and 


Phyſician in Ordinary to the late Queen of Eng- 


land, who has been ſo kind as to tranſmit it to me 
through the Hands of Mr. Burnet, the worthy Son 
of the late Biſhop of Salisbury, fo famous, and ſo 


well known to the Learned World; the which Mr. 


Burnet is likewiſe himſelf a great Mathematician, 
and Fellow of the ſaid Society, and has allowed me 
the Honour to adorn this Treatiſe therewith. 
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SEC XIV. A Table of the Number of Males and 
Females Chriſtened yearly in London in 82 Tears. 


Ann. | Males, | Females. Ann. Males. | Females, 
31629 34218 4683 1670 {| 6278 7214 
39 | 4858 | 4457 71 6449 5719 
31 4422 4102 72 6443 6061 
32 | 4994 4590 73 | 6073 6120 
33 5158 4839 74 6113 5821 
3450354828 75 6058 5738 
35 | 5106 | 4928 76 6552 5717 
36 | 4917 | 4605 77 6423 5847 
37 | 4793 | 4457 78 6568 6203 
38 | 5359 4952 79 6247 6033 
39 5366 | 4784 80 6548 6041 
40 5518 5332 81 6822 | 6299 | 
41 | 5479 | 5200 82 6909 6533 
42 | 5460 | 4910 83 | 7577 6744 
43 | 4793 | 4617 84 7575 7158 | 
44 | 4107 | 3997 85 74%4 | 7127 | 
45 | 49247 | 3319 86 7575 7246 
B ale 87 7737 7119 
47 3796 3536 88 7487 7101 
48 3363 3181 89 | 7604 7167 
49 | 3079 | 2746 90 | 7909 | 7302 | 
| 50 2890 2722 91 7662 7392 
e 2840 92 7602 7316 
52 3220 | 2908 93 7676 7483 
53 | 3196 | 2959 94 | $985 6647 
54 | 3441 | 3179 95 7263 | 6713 | 
55 3655 3349 96 7632 7229 
56 3668 3382 97 8062 7767 
a 57 3396 | 3289 98 8426 7626 
| 58 3157 |. 3018 99 |. 7911 7452 
59 3209 | 2781 1700 | 7578 7061 
60 | 3724 | 3247 I $102 | 7514 
| 61 4748 | 4197 2 $031 7656 
| 62 | 5216 | 4803 „ 7765: | 7683 - 
63 | 5411 | 4881 4 1- 6rr2 5738 
64 [6041 | -468r 5 $366 7779 
„ 51144858 6 7952 7417 
66 4678 | 4319. 7 8379 | 7687 
67 5616 322 8 8239 7623 
| 68 6073 5500 9 7840 7380 
69 6506 5829 10 7640 7288 


— 
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In this Table it is remarkable, 


I. That at London, in theſe 82 following Years, 


the Number of Males has exceeded that of Females 
every Year. | 
II. That the Difference thereof has always lain be- 
tween 2 Jerms, not far from one another. So that, 
III. There were always more Males born than 
the half Children amounted to in one Vear. And, 
IV. That the Number of the Males never exceed- 
ed that of the Females ſo far, that almoſt all the 
Children ſhould be Males. 


8 E Cc r. XV. A Judgment upon the ſaid T, able. 


No w, foraſmuch as by Sea and Land-Fights, by 
other dangerous Occaſions, and eſpecially by a more 
irregularWay of Life among the Men, a much great- 
er Number of them do daily periſh than of the 
Women, by ſuch Diſtempers as are peculiar to them; 
can it be thought that it happens without a particu- 
lar Direction of Providence, that there are conſtant- 
ly more Men born than Women * 


And (which is wonderful) that there are juſt ſo 


many more, that there ſtill remains for every Wo- 
man a Man of her own Age, in her own Country, 
and of equal Condition to her. This is confirmed 
by.a perpetual Experience, to the Satisfaction of 
every one that makes uſe of his Reaſon. 

From whence Dr. Arbuthnot obſerves, it ſeems a 
plain Conſequence, that Poligamy, or the Marrying 
of more Wives than one, is as oppoſite to Nature, 
to the Government of the World, and the common 
| Intereſt of Mankind, as it is contrary to the parti- 
cular Laws of every Country; ; becauſe if one Man 
has ſeveral Wives, ſo many other Men muſt remain 
without them: Beſides that it ſhould ſeem that ma- 
ny Women cannot be ſo well impregnated by one, 
as each Woman by her own Husband. 

3 SECT. 
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SECT. XVI. The firſt Mathematical Demonſtration 
that the World is not governed by Chance. 


Bur to come finally to the chiefeſt Proof that 
may be drawn from hence, againſt an accidental 
Cauſe ; ſince Dr. Arbuthnot's Buſineſs would not 
allow him to follow this Table in all its Particulars, 
and from thence to form a Calculation (which, ac- 
cording to the common Manner, would have re- 
quired the continual Labour of ſeveral Months, as 
is well known to thoſe that are verſed in the Com- 
putation of the Games of Chance or Hazard) he 
therefore ſuppoſes for Convenience-ſake, 

I. That if an equal Number of Pieces of Money 
were thrown up into the Air, the Chance of their 
falling Croſs or Pile, as it is commonly called, would 
be equal; ſo likewiſe among any equal Number of 
ſo many Children, there would be juſt as man 
Males as Females born in the World, if thoſe Births 


happened by meer Chance. 


II. This Gentleman ſhews, that if a Perſon (whom 
we ſhall call 4) ſhould have laid the Wager D, that 
in toſſing up ſome thouſand Pieces of Money, 
there would have fallen as many Croſs as Pile, the 
ſaid A would have had a very ſmall Chance of win- 


ning his Wager D; and that the Value of his Chance 
would have been much leſs than + of D. 


III. But becauſe the former Suppoſition, that the 
Number of Males and Females is yearly equal, does 
too much leſſen the Chance of 4, that lays ſuch a 


Wager, Dr. Arbuthnot does again advance, that in 


order to make good ſuch Diminution, the Chance 
of 4 (which is otherwiſe ſhewn to be of much leſs 
value than 2 the Wager of D, every Year, or every 
Time) is now really ſo much greater, and its Va- 
lue is compleatly z of D. 


IV. This 
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IV. This being now laid down, if a Perſon (whoſe 
Chance is + of D) ſhould wager that ſuch a thing 
ſhould happen 82 times to one; or rather, that there 
ſhould be as many Females as Males born every Year 
for 82 Years together, as he had wagered before 
that there ſhould be ſo in one Year; they who un- 
derſtand the Computations of Hazard or Chance, 


know that this Chance will be as + eighty-two times 


multiplied into itſe}f, and afterwards with D; or 
that there is ſo great a Number (as is required when 
the double Number of 82 Times multiplied by itſelf, 
and the Unit ſubſtracted from it) againſt One, that 
the ſame ſhould not come to paſs by Chance after 
this Manner, 82 Times together: Which therefore 
makes a Number of 25 Numerical Figures following 
each other, the firſt five whereof are 48357; as 
may be proved by the Logarithms with very little 
Trouble. They that would know it more exactly, 
may compute it farther by the ſaid Logarithms; or 
elſe multiply the double Number 8 2 Times by itſelf, 
and ſubſtract the Unit. . 

Now in caſe it is ſo many againſt One, that this 
ſhould not happen in London 82 Years together, let 
any one experienced in Calculations conſider, how 
great a Number there will be againſt One, that the 
ſame Thing do not happen throughout the whole 


World, and ſo often in 82 Years following; and 


then let him judge, whether it can be believed that 
Chance has any Place here: For that this has really 
happened many Ages together, and in all Places of 


the World, may be maintained with great Probabi- 
lity, becauſe, that in all Times, and in all Places, 


the Men are expoſed to more Dangers than the 

Women ; and nevertheleſs there will be found in 
all Countries Aſen for Women, and Women for Men, 
of equal Age and Condition. 


2 4 SECT. 
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SEO T. XVII. The Difficulties and Objections that 


ſome may make againſt theſe Calculations anſwered. 


Trvs far Dr. Arbuthnot, whoſe brief Remarks 
upon what has happened, according to this Table, 
is ſo ſtrong a Proof of a wiſe Government of the 


World, that the ſame ought fully to ſatisfy every 


one who underſtands this Calculation. But fince 
ſome Atheiſts, willing to evade the Force of this 
Argument, might ſtart the following Objection; 
That Dr. Arbuthnot, to avoid Trouble, ſuppoſes the 


Chance of one who lays a Wager, that ſuch a Thing 


ſhould happen in one Year to be as D, and that 
it does not agree juſt literally with the Table, let 
them know, that the ſole Miſtake that can be ſaid 
to be made therein, is only this; That this Gentle- 
man allows too much to thoſe that aſſert a Chance 
in theſe Matters, by ſuppoſing the Odds to be; D; 
and that therefore the Number, that according to 
his Hypotheſis ſtands againſt One, is much ſmaller 
than would be produced upon theſe Grounds by a 


more accurate Computation, in caſe he could have 
allowed the neceſſary Time for making it. This is 


obvious to all that underſtand this Computation, 


ſince, allowing his Adverſary the Half of the Chan- 


ces, he will win, if there be only more Pieces of 


Money falling Croſs or Pile, or more Males than 


Females born, without any Limitation, when the 
Number of the Pieces, or of the Children is unequal]; 
and in an equal Number of Pieces, or of Children, 


the Adverſary would over and above have for him- 
ſelf the Half of all thoſe Chances which an equal 
Number of Croſs and Pile, or an equal Number of 


Males and Females ſhould give : Whereas, accord- 
ing to the Table (by reaſon of the Limitations, be- 
tween which the Majority of Males is really found) 
a great many Chances, in- which there are 8 

. ales 
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Males than Females, would make them loſe ; as 
alſo all the Chances which an equal Number of 
both would produce : Which does not want to 
be demonſtrated for ſuch as are only experienced 
in the Beginning of theſe Calculations. I thought 
it my Duty to add this, in order to clear the ſaid 
Calculation, which indeed is ſtrong enough, but 
was however framed with a Deſign of not ſpendin 
too much Time upon it, from all the Objections of 
ſuch as pretend to cavil at it. 

And all that we have here ſaid, viz. that Dr. 
Arbuthnot, to avoid the Trouble and Time that ſo 
nice a Calculation would have required, has grant- 
ed his Adverſaries much more than was neceſſary, 

may viſibly appear from the Calculation which that 
moſt ingenious Mathematician Mr. 'Sgrave/ande 
(Profeſſor of Mathematicks at Leyden) has been 
pleaſed, after a particular Manner, to make upon 
it ; by which the uſual Method neceſſarily required 
in the Diſcuſſion of this Matter, and in which a 
vaſt deal of Pains and Time is taken up, is ex- 
treamly abridged. | 5 


SECT. XVIII. 4 Second, and more accurate Mathe- 
matical Demonſtration, that the World is not go- 
verned by Chance. 25 


Tr1s Gentleman therefore reſolving not to 
confine himſelf to any particular Hypotheſis, and 
with a cloſer View to the Numbers of the Table 
itſelf, in order to diſcover that Number ſtanding 
| againſt One, that what happened in London in the 
above-mentioned 82 Years, would not have hap- 
pened, if it had been the meer Reſult of Fortuitious 
Cauſes, adds up all the Children born in thoſe 
82 Years, in one Sum together, and finds that the 
82d Part thereof amounts to 11429; which Num- 
ber is therefore the Medium or Middle Number, 

which, 
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which, in caſe there were ſo many born yearly, 
would again produce in 82 Years the ſame Num- 
ber of Children as the 'Table contains in its 
Total. _ | 

Finding moreover in the Table, that in the Year 
1703, the Difference between Males and Females, 
in Proportion to the Number of Children, was 
the ſmalleſt ; and that in the ſaid Year there were 
but 15448 born in all, of which 7765 were Males, 
and 1683 Females, he takes the middle Number 
to be 11429 ; and according to this Calculation 


he ſuppoſes them to be 5745 Males, and 5684 


Females. 

In like Manner obſerving, that in the Year 1661 
the Difference between Males and Females was 
greateſt, if calculated again according to the afore- 
{aid middle Number 114.29, the Males of that 
Year will come out 6128, and the Females 

301. 8 

The firſt Queſtion then which is here to be an- 
ſwered, may be propoſed after the following Man- 
ner: 

A wagers with B, that if 114.29 Pieces of Mo- 
ney be thrown up in the Air, there will not fall 
down of them fewer than 5745 Croſs, nor more 
than 6128 Pile : Or thus ; that among 114.29 Chil- 


dren born every Year, according to this Medium 
there will not be fewer Males than 5745, nor more 


Females than 6128. 

The Queſtion then is, concerning the Value of 
the Chance of 47? or rather, how many Chances 
there be againſt One, that what 4 has wagered 
ſhall not come to paſs, if all things depend on 
Fortune ? 


SECT. 
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SECT: XIX. The Calculation after the common 
Manner. 


To return an Anſwer to this Queſtion, let it 

be ſuppoſed that C ſignifies Croſs, and P Pile, or 
Males and Females, then they who underſtand 
the Modern Calculation of the Games of Hazard 
knows: 

I. That the Bio CP, or MF, muſt be raiſed 
to the Power of which the Exponent i is 11429, or 
the ſaid Sum of 11429 muſt be multiplied by 
itſelf. 

H. That all the Co-efficients c or Genitures of the 
Terms taken together, or the Power of the two 
Numbers, whereof 11429 is the Exponent, yield the 
Quantity of all the Chances that can happen con- 
cerning the ſaid 11429 Pieces of Money. We will 
call the ſame p + g. 

III. That a1 the Co-efficients as well of both the 
Terms, in which we find &*'** m , and E 
mn „ as of all the Terms that are between theſe 
two, being added up together, make up the Num- 
ber of all the Chances which will cauſe A to win. 
We will call it p. 

IV. That all the other poſſible Chances, except 
thoſe which cauſe A to win, are to the Advantage 
of B, and theſe we will call g. 


V. Wherefore if D be put in, that the Value of 
the Chance of A, is 8 Ms when A has wagered 


or laid that it ſhall happen once, in the Money 
thrown up, or with the Children in one Year. 

VI. And therefore the Chance of the Wager 
laid by A, that it ſhall ſo happen, againſt that of B, 
who has laid the contrary (ſuppoſing it all meer 
Hazard) is as p to p + 9 — P, or, to make uſe 
of the ow according as 1t1s expreſſed i in the former 


Queition ; 


| 
| 
| 
| 
| 
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| : | pF q*? : : 
Queſtion ; as 1 to- — 1, that is, as the Unit 


to a Number which is found by dividing the Quan- 


| tity of all the poſſible Chances Pp + q by Pp; or by 


the Quantity of all thoſe that cauſe 4 to win, and 
ſubſtracting the Unit from this Quotient multiplied 
82 times by itſelf. | 


SECT. XX, This tedious Calculation contracted. 


. 

A L this, as we have ſaid above, is well known 
to ſuch as are verſed in the Computations of the 
Chances of Games, but it is however very cer- 
tain, that as fhort and eaſy as the Solution of this 
Queſtion appears to be in Words and Algebraical 


Letters, yet the nimbleſt Arithmetician, conſider- 


ing the Greatneſs of the Numbers that are to be 


found, would want ſome Months to diſpatch it, 


if he would expreſs it properly by Numbers, and 
would alſo be ſatisfied, that there were no Mi- 
ſtakes in his Calculation. Wherefore the afore- 
mentioned Mr. *Szrave/ande, according to his vait 
Experience and Skill in Mathematicks, has remark- 
ably abridged this Matter, and cut off the much 


larger Part of the tedious Work which the com- 


mon Method naturally requires, ſhewing demon- 
ſtratively, and with incomparably leſs Pains, that 


the Ratio of the Chance of A to that of B, found 


pF q** 


in the foregoing Section, as 1 tof = — 1 (not 


only with the requiſite Exactneſs, but even the 


cauſing ſeveral very ſmall Fractions, which would 
otherwiſe have been neglected, to tend to the Ad- 


vantage of 4, and thereby not to be liable to any 


Contradiction) 1 ſay, that the ſaid Ratio may be 


expreſſed by the Ratio of the Unit to a Number, 
131268990 


which reſults or is found by the multiplying 553755 
eighty two times by each other, and —— the 
| | nit. 


1 
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Unit. So that with very little Trouble, and by 
the Help of Logarithms, we may ſee that there is 
a Chance of 44 Figures (of which the firſt five are 
75598) againſt One, that what happened in Lon- 
don in the ſaid 82 Years, would not have happened, 
if it had been directed by Hazard only. 

Mr. 'Sgraveſande, who has computed the ſame 
by Logarithmical 'Tables, finds it to be 75, 598, 
215, 229, 552, 469, 135, $02, 469, 135, 802, 469, 
469, 135, 802, 469, againſt One. 


SEO. XXI. Convictions from the foregoing 
Calculations. | 


Now let every Man that can repreſent to him- 
ſelf the Greatneſs of this Number, judge whether 
it is a wiſe Direction, or Fortune and Hazard only, 


that take Place in this Matter ; the rather, if he 


conſiders how much greater this Number or Sum 
would be, if the ſame Thing happen not only at 
London, but throughout the whole World, which, 
for the Reaſons already alledged, is very probable. 
This is certain, that ſince this Sum is greater 
than all the Grains of Sand which ſome Millions 
of Globes, like that of the Earth, can contain, he 
that thinks it credible that what happened at Lon- 
don fell out by pure Chance, muſt likewiſe maintain, 


that he thinks it as probable, that a Perſon deprived 


of his * and Feeling, and who has no manner 
of Rule 


ſhould ſingle one particular Grain of Sand out 


of ſuch an unconceivable Heap jumbled all toge- 
ther, the very firſt Time he ſhould put his Hand 


into it. s ET _— 
Nov though Mr. *.Szrave/ande_has done me the 


Honour to ſend me not only the proper Demonſtra- 


tions, but likewiſe ſeveral and different ones after 
| an 


or the Direction of his Hand, and there- 
fore muſt abandon himſeff entirely to Chance, 


— 8 ˙² U CO » GK whe 
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an uncommon Manner, yet I have pafled them by 
here; firſt, becauſe they who are anywiſe verſed in 
theſe Kinds of Calculations, may find the common 
Manner briefly repreſented above; but if they don't 
underſtand them, the Demonſtrations that are ſub- 


Joined will not be able to give them any Light ; 


and yet this Diſcourſe would be ſwelled thereby to 
too great a Bulk: And, Secondly, becauſe that 
Learned Gentleman's Method of Demonſtrating 
and of Abridging, will ſhortly be publiſhed with 
other of his Works, of which they who have Incli- 
nation and Ability may make a juſt Uſe. 

In the mean while every one may from thence 
deduce a Proof of what has been advanced already, 
to put the Method uſed by Dr. Arbuthuot beyond 
Contradiction. N 


Seer. XXII. Expreſſion of the Number found in 
Common Words. : 


BETORE I quit this Subject, ſince there be 
among theſe Philoſophers who aſcribe all things to 
meer Chance, ſome allo that are not uſed to extend 


their Speculations to Arithmetick, or Numbers, and 
to whom the common Expreſſions of Billions, Tyilli- 


ons, and the like are unintelligible, and conſequent- 
ly make no Impreſſion on them ; it may not per- 
haps be unprofitable, in order to give them a more 


corfvincing Conception of the Number diſcovered 


by Mr. *Sgrave/ande, $. XIX. to expreſs the Great- 
neſs thereof in ſuch Words as every body under- 

ſtands. „ chic 
For which Purpoſe we know that when this Num- 
ber of 54 Fingers is divided by the Unit with 39 
Noughts or Cyphers following ($. XIX.) there will 
remain a Dividend of 75598, and a Fraction beſides. 
From whence it follows, that if we multiply a Num- 
ber of a Hundred Thouſand times a Hundred Thouſand 
Millions, 
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Millions, firſt with a Hundred Thouſand ti mes a Hun- 
dred Millions we muſt take Ten Millions of this 
prodigious Number above Seventy-five Thouſand, 
Five Hundred and twenty-eight Times, before we can 
come at the Number or Odds againſt One, that 
what happened at London in the aforeſaid Eighty- 
two Tears, would not have ſo happened, if the 
Birth of Males and Females were the Reſult of 
meer Chance only. 1 - 

Now if ſome ſhould not be able to comprehend 
the foregoing Articles, as being foreign to their 
own Studies, let them reflect upon the Greatneſs of 
this Number, as juſt now expreſſed, and judge whe- 
ther it is credible, that in all this, Chance can be 
aſſigned as the Cauſe of what is thus brought abour, 


by any Man that ever made uſe of his Reaſon and 
Diſcretion. 


SET. XXIII. No ignorant Laws of Nature have 
any Place or Share in theſe Matters. 


Now I hope no Atheiſt will be fo deſperately 
obſtinate as, in order to quiet the Reproaches of 
his own Conſcience (which muſt convince him 
that Chance has no Room here) to aſcribe theſe 
Births, and all the Circumſtances thereof to igno- 
rant Laws of Nature : From whence he will pretend 
to argue, that ſuch Births, though even contrary to 
all the Rules of Chance, muſt neceſſarily happen 
after this, and no other Manner. For beſides that all 
Laws, eſpecially thoſe to which ſuch a Variety of 
Things mult be ſubſervient, as in this Caſe, before 
they can produce their Effects, do with great Plain- 

neſs lead us to a Law-giver, who has made, and 
does keep up the ſame: Suppoſe ſuch a Philoſopher 
were brought into a Shop where there were a great 
Number of Clocks and Watches, all of which regu- 
larly performed their Functions, but that the 
ſaid Machines conſiſted of two Kinds (as humane 


Creatures 


5 
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Creatures do of two Sexes) one Sort of which, for 
Inſtance, ſhewed the Day of the Month and ſome 
other particular Movements; but the other, the 
Hour or Minutes only: Let him then tell us ſin- 
cerely, whether he would dare to maintain, though 
wholly ignorant by whom, and how they were 
made, that both theſe Kinds of Clocks, and each of 
thoſe Movements were framed by a neceſſary Law 
of Nature, without the Wiſdom or Contrivance of 
an Artificer that knew what he did, and ſo ac- 
quired their Mgenious Structure? And whether he 
thinks that he himſelf could paſs for a Man in his 
Senſes after forming ſuch a Judgment ? There is 
no Need of making any Application which ſo natu- 
rally follows of itſelf. e 


* 


The End of the Firſi Volume. 
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